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Why  Architects  Say:  "SACKETT" 


The  Athenaeum  Bldg.,  Kansas  City,  Mo.,  Has  "SACKETT"  Lined  Walls. 

ARCHITECTS  specify  "Sackett"  Plaster  Board  because  of  its  20 
years  record  of  efficiency  in  saving  hundreds  of  buildings  from 
L  destruction  by  fire.  They  know  that  under  actual  test  Sackett 
will  not  burn.  They  know  that  it  is  effective  in  preventing  sound  from 
passing  from  one  room  to  another — VA  times  more  sound-proof  than 
wood  lath,  as  was  proven  by  researches  at  Lewis  Institute,  Chicago. 
Finally  they  know  that  with  Sackett  there  is  no  swelling,  warping,  bulg- 
ing, shrinking  or  staining — that  it  affords  a  perfect  plastering  surface. 

A  "Sackett"  Partition  ^  ,  .  ,  ,     .,  ,  Get  this  Book 

bvery  architect  and  builder  , 

—  every   one    interested    in 

the  safeguarding  of  life  and 

property  should  read 

A  Thrilling  Camera  Story 

telling  what  Sackett  is  and  demon- 
strating by  photographs  what  actu- 
ally takes  place  when  Sackett  is  sub- 
jected to  a  hot  fire.  Write  for  it  today. 
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Contrast  the  "slow-poke"  methods  of  these  street  cleaning  athletes 
with  the  proven  efficiency  of 

Baker's  Dustless  "Pick-up"  Sweeper 

with  sprinkling  attachment 

The  fellows  in  the  photograph  above    have    never 

seen  the  photograph  belcrvv — that's  why!  And  that's  the  reason 
why  we  want  you  to  send  to-day  (right  now)  for  illustrated  particulars  on  this 
Baker  machine  which  sprinkles  and  cleans  streets  in  one  operation!!  One 
man  does  it— at  a  cost  approximating  10  cents  ^er  block  in  most  cities,  and  so 
can  you! 

Get  the  latest  perfected  mechanical  street  clean- 
ing department — sprinkler,  sweeper,  pick-up  and  "carry 
away" — all  rolled  into  one!  One  man  is  all  you  need  and  he  drives 
the  horses!!  Why  not  be  up-to-date?  Why  not  save  the  taxpayers 
money — and  give  him  clean  streets  at  the  same  time? 

The  two  tanks  hold  150  gallons  of  water.    The  water 

is  applied  through  a  pipe  in  which  there  are  drilled  very  small 
holes  one  inch  apart.  The  valves  controlling  the  flow  of  water  are  operated 
by  pedal. 

The  Baker  Mfg.  Co. 

570  Stanford  Avenue 
SPRINGFIELD,  ILLINOIS 


It  will  save  for  you.  Just 
ask  us  for  details  NOW. 


The  Easy  "Why 
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The  Excavator 

That  Pays  Out — 

The  MANEY 

Four  Wheel    C^f^T*    A   T>171> 
Cubic  Yard    OV^JLVrVX  £iJ\ 

Easily  Saves  5c  to  10c  per  cubic  yard 


An  Automatic  Loading-  and  Dumping  Excavator  that  is  used  by 

hundreds  of  Reliable  Contractors  and  recommended  by  well  known  Road  Officials 
and  Authorities  on  Dirt  Moving.  Contractors  have  moved  as  high  as  60  cubic  yards 
an  hour  with  Maneys. 

CUTS  COSTS  on  LIGHT  AS  WELL  as  HEAVY  DIGGING 


The  Maneys  on   New   York   State   Highwa      Work 


The  Maney  is  saving  big  money  on  street  excavation, 
road  construction,  railroad  grading,  quarry  stripping 
and  canal  construction. 

They  Pay  for  Themselves  Quickly 

Mr.  John  Tibey,  of  Tibey  Bros.,  Paving  Contract- 
ors, Dubuque,  Iowa,  says: 
"1  was  able  to  pay  for  my  Maneys  in  30  days  and 
found  that  I  had  more  money  than  I  would  have 
had  if  I  had  not  bought." 


Does  the  work  of  Steam  Shovels  and  Elevating  Graders — operates  cheaper. 
Delivers  to  the  dump  easily  twice  as  much  material  as  two  wheeled  scrapers 
at  very  little  more  expense. 

Write  now  for  catalogue  and  guarantee  proposition. 

THE  BAKER  MFG.  CO. 


570  Stanford  Avenue 


SPRINGFIELD,  ILL.,  U.S.A. 
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EDITORIAL 


With  this  number  the  change 
THE  NEW  in  size  of  page  of  Municipal  En- 

MUNICIPAL  gineering,  which  has  been  in  con- 

ENGINEERING  templation  for  some  time,  is 
made  effective.  A  material  im- 
provement in  the  internal  appearance  of  the  magazine 
has  been  made  and  the  cover,  while  more  fixed  in  con- 
tent and  appearance,  is  not  a  retrogression. 

A  few  subscribers  prefer  the  magazine  size,  which 
has  been  followed  rather  closely  since  the  fourth  vol- 
ume, but  it  is  believed  that  the  majority  will  be  satis- 
fied with  the  change  when  they  see  the  improvements 
which  accompany  it.  Of  course  the  advertisers  like 
it,  their  opportunity  for  display  is  so  much  improved. 

The  difficulty  arising  from  changing  the  size  in  the 
middle  of  the  volume  can  be  met  by  binding  the  pres- 
ent volume  in  two  parts.  This  office  meets  it,  how- 
ever, by  binding  the  first  three  numbers  in  the  same 
book  with  the  preceding  volume  and  the  next  three 
numbers  in  the  same  volume  with  the  last  six  months 
of  the  year. 

Other  improvements  are  in  contemplation  and  will 
be  made  as  rapidly  as  the  improvement  in  business 
conditions  will  warrant. 


PROSPECTIVE 

MUNICIPAL 

IMPROVEMENTS 


The  tables  of  work  in  pros- 
pect for  the  year  1915  given 
in  this  number  as  the  annual 
estimate  of  the  demands  upon 
contractors  for  public  im- 
provements show  that  the  states,  cities  and  counties  of 
this  country  will  not  be  idle  this  year. 

A  comparison  with  last  year's  tables  shows  several 
interesting  facts.  It  will  be  seen  that  the  number  of 
cities  reporting  work  in  prospect  is  materially  shorter 
than  last  year's  list.  This  is  due  to  two  conditions: 
The  first  is  that  no  work  is  to  be  done.  Not  a  few 
cities  have  made  this  report  and  it  is  probable  that  a 
considerable  number  of  the  failures  to  report  are  due 
to  the  fact  that  the  city  engineer  prefers  not  to  report 
that  the  city  is  to  do  no  work.     The  second  is  that 


some  cities  are  slower  than  usual  in  deciding  what 
work  they  will  do  this  year  and  so  the  reports  do  not 
arrive  in  time  for  inclusion  in  these  tables. 

It  is  natural  that  taxpayers  should  object  to  the  im- 
position of  improvement  taxes  when  their  income  is 
supposed  to  be  somewhat  uncertain,  and  that  all  should 
consider  the  increase  in  the  rates  of  bond  issues.  If 
bonds  are  issued  they  will  be  paid  in  later  years,  when 
the  present  unpleasantness  has  passed,  so  that  the 
advantages  of  constructing  public  works  at  the  present 
time  should  have  great  weight  in  overcoming  the  dis- 
inclination to  issue  bonds.  The  real  question  is  as  to 
whether  these  advantages  will  reduce  the  cost  enough 
to  make  up  for  the  increase  in  interest  charges.  This 
question  must  be  answered  for  each  individual  locality, 
but  the  probability  is  that  present  prices  for  labor  and 
materials  will  not  continue  long.  The  most  far-seeing 
financiers  believe  that  the  increased  rates  for  money 
will  probably  last  for  a  long  time.  The  present  de- 
mands for  capital  for  war  purposes  will  be  succeeded 
by  large  demands  for  capital  to  repair  the  ravages  of 
war  and  to  put  old  and  new  industries  on  their  feer, 
so  that  the  available  •money  will  be  working  overtime 
to  keep  up  with  the  demand.  Municipal  bonds  are  now 
favorites  in  the  market  and  can  usually  be  placed  read- 
ily, tho  a  good  many  bids  have  been  rejected  because 
the  interest  demanded  was  too  high.  The  opinion  of 
financial  authorities  generally  is  strongly  in  favor  of 
the  immediate  issue  of  bonds  for  public  improvements 
as  in  the  long  run  most  economical.  They  do,  how- 
ever, advise  against  undertaking  improvements  which 
are  really  not  needed  for  some  years  to  come. 

The  amount  of  county  road  work  to  be  done  is  very 
materially  larger  than  last  year.  This  is  doubtless  due 
to  the  rapid  increase  during  the  past  few  years  in  the 
sentiment  in  favor  of  really  good  roads,  which  has  cul- 
minated in  a  greatly  increased  demand  for  construc- 
tion, which  may  continue  to  increase  for  several  years. 
This  demand  has  overcome  the  handicaps  which  the 
cities  have  had,  and  has  resulted  in  the  larger  amount 
of  work  in  prospect  for  this  year.  County  and  town- 
ship bonds  are  quite  as  salable  as  city  bonds  and  large 
amounts  are  placed  on  the  market  each  month. 
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IMPROVEMENT  OF  POGUE'S  RUN 

INDIANAPOLIS.  INDIANA 


been  one  of  the  troublesome 
drainage  problems  of  Indianapolis.  The  plans  for 
track  elevation  thru  the  center  of  the  city  hare  final- 
ly demanded  a  solution.  This  article  sketches  the 
methods  of  design  ana"  construction  adopted,  the 
photographs  making  a  large  part  of  the  slwze: 


PS  l;i  X   is  a  small  st  iram  running  thru  the  central 
portion  of  the  cit>   of  Indianapolis,  Ind.,  from  northeast 
uthwest  and  discharging  at  present  into  White  river  near 
the  southern  bounds  ity.     It  was  the  natural  location 

railroads  entering  the  city  from  the  east  and  north 
and  the  I'nion  Station  is  located  in  part  over  the  stream. 

Ix)\v  water  in  the  run  shows  scancly  5  cubic  feet  of  water 
flowing  per  second,  while  freshets  have  increased  the  flow  at 

times  to  3, cubic  feet  a  second.    Old  bridges  carrying  streets 

the  stream,  the  arches  carrying  it  under  the  Union 
Hon  and  under  other  buildings,  the  walls  and  superstructures 
carrying  the  railroads  along  and  over  it.  have  obstructed  its 
How  to  a  greater  or  less  extent,  and  its  improvement  has  been 
ed  for  twenty  or  thirty  years. 
Track  elevation  has  been  delayed  by  differences  of  opinion 
as  to  the  improvement  of  the  stream  and  the  lowering  of  its 
bed  if  the  streets  were  to  be  depressed  to  any  extent  in 
rating  the  grades,  but  finally  the  administration  preceding 
the  present  incumbents  worked  out  an  agreement  with  the 
railroads  by  which  the  improvement  of  the  run  and  the  recon- 
struction ami  enlargement  of  the  Union  Station  train  sheds 
and  appurtenances  should  be  parts  of  the  track  elevation  plans 
and  paid  for  by  the  companies  and  municipalities  interested 
in  the  proportions  fixed  by  law.  It  was  also  provided  that 
the  run  should  have  its  bed  lov  I  to  0  feet  where  it 

J  under  the  tracks  to  be  elevated  and  part  of  the  streets 
should  be  depressed  corresponding  amo 


DIMENSIONS  AND  LAYOUT  o 

*  a  in  this  drawing,  which 
s  the  standard  ts   fur  the    full 


When  the  present  administration  took  the  matter  up  it 
found  the  contract  with  the  railroads  made,  but  has  succeeded 
in  keeping  the  streets  practically  at  their  present  grades  and 
has  somewhat  enlarged  the  dimensions  of  the  concrete  struc- 
ture to  carry  the  waters  of  the  run  at  the  rather  flat  grades  of 
0.15  and  0.20  per  cent. 

The  twin  concrete  conduits  of  the  new  structure  follow 
the  bed  of  the  run  except  for  a  thousand  feet  or  so  above 
Washington  street  and  a  similar  distance  near  the  Union  Sta- 
tion, where  it  follows  Meridian  street  and  an  alley  for  3  or  4 
blocks  instead  of  running  under  the  Union  Station  and  other 
buildings  as  at  present.  It  also  leaves  the  present  course  of 
the  run  where  that  stream  turns  south  and  continues  directly 
w,st  on  a  much  shorter  route  to  the  river,  as  described  below. 

The  drain  follows  the  old  line  of  Pogue's  Run  to  Ohio  street, 
then  it  parallels  the  C,  C,  C.  &  St.  L.  tracks  nearly  to  Wash- 
ington street,  where  it  again  follows  the  old  bed  until  it  crosses 
Pennsylvania  street.  Here  it  runs  across  to  Meridian  street, 
down  Meridian  to  Merrill  street,  then  to  the  old  site  of  the  run 
at  tlie  alley  west  of  Meridian.  It  then  follows  the  run  to  Nor- 
wood street,  where  it  again  leaves  the  old  line  and  runs  in  a 
Westerly  direction  to  White  river  just  south  of  the  Kentucky 
avenue  bridge. 

The  drain  consists  in  general  of  two  boxes  each  8  feet  high 
and  of  lS-foot  span,  built  of  reinforced  concrete  and  connected 
by  "equalizers,"  openings  in  the  center  wall  every  100  feet. 
These  openings  are  5  feet  by  6  and  the  form  and  method  of 
reinforcing  are  shown  in  one  of  the  photographs.  The  bot- 
tom and  top  slabs  vary  from  19  to  34  inches  in  thickness.  The 
walls  are  IS  to  20  inches  in  thickness.  There  is  a  heavy  sec- 
tion where  the  drain  runs  under  the  Vandalia  siding  and  an- 
other where  it  runs  under  the  Illinois  Central  tracks;  also 
where  the  run  parallels  the  C,  C,  C.  &  St.  L.  Railway. 

The  contract  includes  the  replacing  of  all  pavements  by 
tie  contractor,  the  removal  of  bridges  and  connecting  the  ends 
of  pavements  where  bridges  formerly  were. 

The  excavating  is  being  done  with  a  Browning  hoist  with 

-hovel  attachment.    It  consists,  as  a  rule,  in  the  old  bed 

of  the  run,  of  some  slime,  below  which  is  sand  and  gravel. 

Where  it  is  suitable  this  gravel  is  being  used  in  the  concrete. 

The  reinforcements  consist  of  steel  rods  of  Jj-inch  to  l'_- 
inch  diameter,  which  are  unloaded  and  bent  to  the  proper 
shape  in  a   yard  near  the  work.     It  is  reported  that  the  cost. 
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of  unloading,  bending  and  stacking  is  about  $1  per  ton.  The 
steel  is  placed  in  position  and  wired,  at  night,  by  a  crew  con- 
sisting of  a  foreman  and  ten  men,  at  an  estimated  cost  of  from 
$2.50  to  $3.00  per  ton.  This  crew  can  place  from  20  to  25  tons 
in  a  night.  The  steel  requirements  vary  In  the  different  sec- 
tions, being  quite  heavy  under  the  railroad  crossings.  The 
lighter  sections  run  below  900  pounds  of  steel  per  linear  foot 
of  the  drain,  while  the  heaviest  runs  2,460  pounds  per  linear 
foot.  In  such  sections  the  specifications  call  for  only  a  straight 
( not  twisted )  deformed  square  bar  for  the  main  transverse 
reinforcing,  in  order  to  have  as  great  a  space  as  possible  be- 
tween the  bars  on  account  of  the  extra  heavy  reinforcing. 

The  floor  is  concreted  from  a  40-foot  tower  with  a  %-yard 
Lakewood   mixer,   with   40   feet   of   spouting   from   the   dump, 

END  VIEW  OF  FORMS  in  place  for  roof  slab  over 
one-half  of  the  double  conduit.  In  the  foreground  is 
the  completed  floor;  on  the  left  the  reinforcement  is 
in  place  for  the  wall  between  the  two  conduits:  on 
the  right  the  reinforcement  for  one  side  wall.  The 
mixer  gang  is  at  work  placing  concrete  for  the  walls 
and  roof  slab. 


THE  HEAVIEST  SECTIONS  ol  the  conduit  nulls 
ami  the  floor  and  roof  slabs  are  found  under  the  rail- 
way crossings,  where  the  weights  to  be  carried  <in 
heaviest.  The  thickness  and  amount  of  reinforcing 
ruins  nl  different  cross-sections  between  the  extremes 
shown  in  the  two  dranHngs,  as  the  special  conditions 
uf  each  im  uiii a  demand. 
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which  is  30  feet  high.  The  contractor  has  concreted  SO  lineal 
feet  of  flooring  in  a  short  day  by  dragging  the  concrete  some 
at  the  start  of  the  run. 

The  tower  is  placed  in  the  bottom  of  the  trench  just  ahead 
of  the  day's  run  contemplated.  The  material  is  hauled  to  it 
by  a  dinky  engine,  which  runs  on  the  top  of  the  bank.  It  is 
dumped  into  the  ditch  and  wheeled  to  the  mixer  in  wheel- 
barrows. 

The  walls  and  top  slab  are  run  from  a  mixer  placed  on  top 
of  the  completed  drain  and  just  behind  the  day's  run.  The 
concrete  is  pushed  by  hand  in  dump  cars  from  the  mixer  to 
the  work. 

The  wall  forms  are  lined  with  galvanized  iron  and  are 
made  in  sections  that  are  used  over  and  over.     Some  of  these 
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HEAVY  ROOF  REINFORCEMENT  in  place.  Com- 
pare with  drawing  of  cross-section  to  see  the  location 
of  reinforcement  near  bottom  of  slab  in  centers  of 
spans,  near  top  and  bottom  of  slab  over  center  wall 
and  near  outside  walls,  and  the  connection  of  the  two 
systems  of  reinforcement  by  occasional  bent  bars  reg- 
ularly spaced. 


sections  are  shown  ready  to  place  in  one  photograph.  The 
concrete  in  the  floor  and  walls  is  1:2%:  5  and  in  the  top  slab 
is  1:2:4. 

Concreting  was  commenced  on  September  5,  1914,  and  by 
February  1,  1915,  there  had  been  placed  8,514  cubic  yards  ot 
1:2:4  concrete  and  11,722  cubic  yards  of  l:2M>-5  concrete  and 
1,800  tons  of  steel,  being  an  average  of  136  yards  of  concrete 
and  12  tons  of  steel  a  day  including  Sundays.  The  lower 
mixer  is  run  by  steam  power  and  the  upper  by  electric. 

The  top  of  the  roof  slab  is  trowelled  smooth  and  water- 
proofed with  one  coat  of  coal  tar,  one  coat  of  pitch,  then  throe 
layers  of  felt  with  pitch  in  between. 

The  plans  have  been  in  formation  for  a  number  of  years 
but  the  contract  with  the  Union  Railway  Company  was  for 
mulated  and  signed  under  the  direction  of  H.  W.  Klausmann 
former  city  engineer.  The  modified  plans,  under  which  the 
work  is  being  constructed,  were  made  under  the  direction  of 
the  present  city  engineer,  B.  J.  T.  Jeup.  D.  C.  Hayne  is 
assistant  city  engineer,  having  the  construction  work  under 
his  supervision.  Frank  C.  Lingenfelter  has  had  the  working 
out  of  the  plans  as  his  particular  duty  during  the  whole  period 
of  their  formulation  into  their  present  shape.  J.  \V.  Stearns 
is  the  engineer  in  direct  charge  of  the  construction  work  ana 
Dunn  &  McCarthy,  of  Chicago,  are  the  contractors.  The 
amount  of  the  contract  as  let  was  $907,000,  but  extras  for  sup- 
porting buildings  and  the  like  during  construction  were  esti- 


mated at  $31,000  and  it  is  probable  that  the  ultimate  cost  will 
be  practically  one  million  dollars. 

The  contract  for  the  improvement  of  the  run  is  one  of  the 
track  elevation  contracts  and  is  handled  by  the  city.  The  ccn 
tracts  for  track  elevation  proper  are  to  be  handled  by  the 
Union  Railroad  Company.  A  settlement  at  the  close  of  the 
work  will  show  which  party  has  expended  the  most  money 
and  must  reimburse  the  other. 


# 


REINFORCEMENT  ABOUT  RELIEF  OPENINGS 
in  wall  between  the  twin  conduits.  Careful  study  of 
the  photograph  will  show  the  system  used  to  carry 
the  weight  above  down  to  the  foundation  around  the 
openings. 
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Attention  is  called  particularly  to  the  large  photograph 
on  this  page  which  shows  the  lay-out  of  the  work  while  in 
progress.  Actually,  the  mixer  in  the  foreground  is  operated 
first  to  lay  the  floor  and  while  it  is  moving  forward  ready  for 
another  day's  work  the  walls  and  roof  are  placed  over  a  previ- 
ous day's  work  of  floor  by  the  mixer  in  the  background,  which 
then  takes  its  turn  at  moving  forward.  In  this  way  the  con- 
creting gang  is  kept  busy  at  one  mixer  or  the  other  all  the 
time  and  there  is  no  waiting  either  for  setting  of  concrete  or 
for  moving  of  mixers.  The  result  is  large  records  for  con- 
crete placed  per  day  and  rapid  forward  movement  of  the  com- 
pleted work. 


COMPREHENSIVE  VIEW  OF  WORK  in  progress 
on  Pogue's  Run  Improvement.  In  the  foreground  the 
concrete  mixer  is  supplying  concrete  to  be  distributed 
over  the  floor  thru  the  trough  distributer.  In  the 
rear  a  second  concrete  mixer  is  in  place  to  supply  con- 
crete to  hand  dump  cars  on  tracks  for  distribution 
over  the  roof  forms  and  in  the  side  and  center  wall 
forms. 
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OUTLET  OF  POGUE'S  RUN  twin  conduits.  Side 
walls,  end  wall  and  outfall  paving  all  of  reinforced 
concrete. 


COMPLETED  ROOF  of  the  twin  conduits  of  the 
Pogue's  Run  improvement  ready  for  earth  covering. 
This  covering  will  vary  from  practically  nothing  under 
some  street  crossings  to  perhaps  20  feet  where  the  fill 
for  the  track,  elevation  is  carried  on  the  roof. 


THE  MUNICIPAL  GAS  PLANT 

OF  ST.  PETERSBURG,  FLORIDA. 


lUit  few  municipalities  in  this  country  own  and 
operate  their  own  gas  plants,  and  the  increase  in  the 
number  of  such  plants  is  not  rapid.  The  plant  de- 
,/  in  this  article  is  apparently  up-to-date  and 
should  aire  efficient  service  for  a  long  time  if  prop- 
erly managed  and  operated. 


TIIK  fust  municipal  gas  plant  in  the  State  of  Florida  has 
just  been  completed  at  St.  Petersburg  and  was  put  in 
operation  in  the  latter  part  of  November.  The  new  proj- 
ect  «ill  be  watched  with  interest  by  city  officials  and  engineers 
as  one  more  answer  to  the  question  of  whether  a  municipal 
gas  plant  is  advisable.  The  plant  is  one  that  the  city  may 
well  be  proud  of  and  both  the  city  officials  and  the  engineers 
look  for  the  fulfillment  of  their  hopes  tor  its  successful 
operation. 

The  completion  of  the  gas  plant  is  the  culmination  of  much 
agitation  and  debate  on  the  question  of  municipal  ownership. 
as  more  than  once  the  city  was  on  the  point  of  granting  a 
franchise  for  the  construction  of  a  plant  by  a  private  indi- 
vidual. The  people  themselves  finally  decided  not  only  to 
retain  this  right  but  to  endorse  the  policy  of  municipal  owner- 
ship ei'  all  public  utilities. 

The  city  of  St.  Petersburg,  altho  having  a  permanent  popu- 
lation of  only  10  to  12  thousand,  has  a  transient  winter  popu- 
lation of  two  or  three  times  that  number;  all  coming  from 
homes  in  the  large  cities  of  the  North,  where  they  are  in  the 
habit  of  using  gas  for  various  purposes:  and  even  the  year- 
round  population  of  the  city  is  largely  composed  of  people 
who  have  used  gas  at  some  time  and  are  familiar  with  its  con- 
venience and  economy.  For  this  reason,  St.  Petersburg  offered 
a  belter  field  for  a  gas  plant  than  most  cities  of  its  size,  and 
the  subject  had  been  talked  to  a  greater  or  less  extent  for  as 
long  as  eight  or  ten  years.  Main  houses  which  were  built  ten 
years  ago  are  piped  for  gas. 

The  tirst  definite  move  taken  toward  securing  a  plant  was 
in  the  latter  part  of  Hill,  when  the  question  began  to  be  de- 
bated in  the  city  council  and  a  committee  was  appointed  to 
investigate  and  report  to  the  council.  From  that  time  until 
March,  1913,  the  matter  was  much  discussed  and  bids  for 
franchises  were  received  several  times,  some  of  which  were 
favorably  considered  by  the  Council.  Mayor  Pheil  maintained 
that  the  prices  fixed,  which  ranged  from  $1.40  to  $1.90  per 
thousand  cubic  feet,  were  too  high,  and  advocated  a  municipal 
plant,  'fli..  fight  came  to  a  head  in  March.  191::.  when  the 
couneil  had  voted  to  grant  the  franchise  to  W.  C.  McClure,  of 
Peoria,  111.,  who  offered  to  sell  gas  at  $1.45,  which  seemed  to 
be  a  reasonable  price  compared  to  other  places  in  the  state. 
McClure.  in  order  to  bind  his  contract,  started  construction  a* 
nine.  Shortly  after  this  tlie  city  government  was  changed 
to  commission  form,  consisting  of  three  commissioners,  re- 
spectively, Public  Works  and  Utilities.  Affairs  and  Pin 
and   '''  Commissioner  of   Public   Works  and 

Utilities,  Mr  C  i'  Hammond,  immediately  after  going  int., 
office,  reviewed  the  frauehise  and  contract  and  notified  Mr. 
McClure  Unit  his  frauehise  v.as  invalid  and  would  not  1"  I 
nized  by  the  commission.  Mr.  McClure  did  not  see  fit  to  test 
the  validity  of  his  contract  in  the  courts,  and  the  foundation 
of  his  building  can  still  be  seen  in  the  outlying  part  of  the 
city,  a  relic  of  private  ownership  in  St.  Petersburg. 

Realizing    th  ;    of  a   gas   plant    to   the   continued 


growth  of  St.  Petersburg  and  feeling  that  such  an  enterprise 
should  be  owned  by  the  municipality,  Commissioner  Ham- 
mond employed  the  J.  B.  McCrary  Company,  of  Atlanta,  Ga.,  to 
prepare  plans,  specifications  and  guaranteed  estimates  for  a 
municipal  gas  plant.  The  engineers'  report  showed  that  the 
plant  would  be  a  paying  investment  to  the  city  and  recom- 
mended a  bond  election  for  $148,000.00,  which  provided  a  lib- 
eral amount  beyond  the  cost  of  plant  for  meters,  cut-ins  and 
other  necessary  expenses  incurred  in.  putting  the  plant  in  oper- 
ation, and  a  reasonable  amount  for  future  extensions. 

The  matter  was  formally  placed  before  the  people  of  the 
city,  and  in  March,  1914,  they  voted  the  bonds  necessary  for 
the  installation  of  the  plant. 

Also  in  March  a  letting  was  held  and  several  bids  were 
received,  but  it  was  found  that  no  bid  or  combination  of  bids 
came  within  the  guaranteed  estimate  submitted  by  the  engi- 
neer, and  after  due  consideration  the  city  decided  to  give  the 
McCrary  Company  the  contract  for  construction  on  a  percent- 
age basis  with  their  guaranteed  estimate  as  the  fixed  maxi- 
mum, as  this  plan  saved  the  city  at  the  outset  several  thou- 
sand dollars. 

The  gas-making  machinery  was  furnished  and  installed  by 
the  Gas  Engineering  Company  of  Trenton,  N.  J.  The  boilers, 
holders  and  structural  steel  for  the  building  were  installed  by 
the  R.  D.  Cole  Company  of  Newnan,  Ga.  The  building  and  the 
laying  of  the  mains  were  contracted  out  by  the  McCrary  Com- 
pany to  the  Mutual  Company  and  Frank  J.  Stamm  &  Son,  re- 
spectively, both  local  concerns  of  St.  Petersburg,  Fla.,  as  it 
was  their  policy  to  have  as  much  work  done  locally  as  possible. 
Construction  was  started  the  latter  part  of  May  and  the  plant 
was  completed  in  an  unusually  short  time,  barely  seven  months 
elapsing  from  the  time  ground  was  broken  until  gas  was 
turned  on  the  first  consumer. 

Although  there  are  no  strikingly  novel  or  unusual  features 
about  the  installation,  it  is  in  many  respects  a  model  plant  as 
to  arrangement,  etc.,  as  will  be  seen  from  the  accompanying 
illustrations.  It  occupies  the  entire  length  of  a  city  block, 
allowing  plenty  of  room  around  the  plant  and  eliminating  any 
crowding  of  the  apparatus.  The  part  of  the  yard  around  the 
building  and  between  the  building  and  the  purifiers  is  paved 
with  brick  laid  flat  on  the  natural  sand  foundation,  which  adds 
greatly  to  the  appearance  of  the  plant  and  facilitates  the 
handling  of  fuel  and  oxide.     The  rest  of  the  yard  is  sodded. 

The  building  is  of  strictly  fireproof  construction,  having  a 
steel  frame  with  brick  curtain  walls  and  concrete  roof.  The 
end  walls  have  large  steel  frame  windows,  six  in  each  end, 
while  each  side  has  five  10-foot  openings  on  the  ground  floor 
and  five  on  the  operating  floor,  provided  with  steel  roller  shut- 
ters and  with  only  4  feet  of  brick  between  them,  thus  pro- 
viding a  maximum  of  ventilation  for  the  warm  climate  of 
Florida. 

The  arrangement  is  such  that  there  is  plenty  of  room  for 
convenient  operation  with  all  the  machinery  located  in  the 
same  building.  About  two-thirds  of  the  length  of  the  building 
is  occupied  by  the  water-gas  sets  and  next  to  them  are  located 
the  boilers.  Beyond  the  boilers,  in  the  end  of  the  building. 
are  the  meter  room  on  one  side  and  all  the  pumps  on  the 
other.  By  this  arrangement  the  pumps  can  be  attended  to  by 
the  fireman  with  the  least  possible  trouble.  There  are  no  par- 
tition walls  in  the  building  except  those  around  the  meter 
room,  as  they  were  not  necessary  with  this  thoroly  fireproof 
construction  and  by  this  design  it  is  possible  for  the  gas  maker 
at  till  times  to  watch  the  fireman  and  the  pumps  without  leav- 
ing the  operating  floor,  since  the  space  in  front  of  the  boilers 
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and  over  the  pumps  is  not  floored  over.  The  operating  floor, 
which  is  of  steel  plates  supported  on  I-beams,  extends  as  far 
as  the  boilers  and  behind  them;  this  extension,  together  with 
a  reinforced  concrete  slab  over  the  meter  room,  affording 
ample  space  for  two  turbine-driven  Sturtevant  No.  7  blowers, 
which  are  operated  by  cords  from  in  front  of  the  water-gas 
sets. 

There  are  two  80-h.p.  vertical  Manning-type  boilers  of 
heavy  construction,  making  a  compact  boiler  plant  and  doing 
away  with  the  trouble  incident  to  a  brick-lined  furnace.  The 
The  small  floor  space  occupied  by  this  type  permitted  the  ex- 
hauster, a  Roots  No.  4,  to  be  located  on  the  ground  floor  be- 
hind the  boilers. 

There  are  two  5-foot  water-gas  sets  with  6-foot  generators, 
giving  a  present  capacity  of  500,000  cubic  feet  per  24  hours. 
This  apparently  large  capacity  was  thought  necessary  on  ac- 
count of  the  large  winter  population,  which  is  constantly 
growing.  Space  is  provided  in  the  end  of  the  building  for  the 
addition  of  a  third  and  larger  set  when  it  is  needed.  The  sets 
are  of  standard  construction,  provided  with  up  and  down  run 
connections,  with  single  reversing  valve  between  generator 
and  carburetor.  Each  set  has  a  separate  seal  located  on  the 
operating  floor  with  seal  pot  in  front  for  ready  inspection. 

The  take-offs  of  the  seals  join  before  running  to  the  scrub- 
bers, which  are  located  just  outside  of  the  building.  There 
are  two  scrubbers  arranged  with  by-passes  so  that  either  one 
can  be  cut  out  or  both  used  in  series  or  in  parallel. 

The  scrubbers  deliver  the  gas  to  a  relief  holder  of  25,000 
feet  capacity  and  from  there  it  is  taken  by  the  exhauster  and 
forced  thru  the  rest  of  the  apparatus  to  the  storage  holder. 
Only  one  exhauster  is  installed  at  present,  but  by-passes  are 
arranged  so  that  the  pressure  can  be  maintained  by  the  relief 
holder  in  case  of  breakdown,  and  space  is  provided  for  the 
installation  of  a  duplicate  exhauster  when  necessary. 

After  leaving  the  exhauster  the  gas  passes  thru  a  tar- 
extractor,  water-tube  condenser,  shaving  scrubber,  two  12-foot 
oxide  purifiers  and  an  S-foot  station  meter  to  the  storage 
holder.  This  is  a  two-lift  holder  of  150,000  cubic  feet  capacity. 
A  standard  Connelly  governor  is  located  directly  at  the  outlet 
of  the  holder.  Every  piece  of  apparatus  is  by-passed  accord- 
ing to  the  best  practice  to  insure  against  interruption  of 
service. 

As  previously  stated,  all  the  pumps  are  located  in  one  cor- 
ner of  the  building.  These  consist  of  two  oil  pumps,  two  feed 
pumps   and   one  circulating  pump.     The  oil   pumps   are  con- 
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a  modern  water-gas  plant.  In  this  view  run  h,  seen 
nil  the  outside  features  of  the  plant  mentioned  in  the 
article,  except  one  or  two  of  the  smaller  storage  tanks. 

& 

nected  for  filling  the  oil-storage  tank  of  25,000-gallon  capacity, 
if  desired,  but  this  is  so  situated  that  it  can  also  be  filled 
by  gravity  thru  a  2-inch  line  from  the  railroad  siding  built  for 
the  plant.  The  feed  pumps  take  their  suction  direct  from  the 
city  mains  or  thru  a  Stillwell  heater,  which  is  supplied  with 
water  passing  thru  the  condenser.  They  also  have  a  connec- 
tion to  a  creek  which  passes  near  the  plant,  so  that  this  soft 
water  may  be  used  in  the  boilers  if  desired  in  case  of  trouble 
with  scale  from  the  city  water.  The  circulating  pump  sup- 
plies liquor  from  the  tar-separator  tank  to  the  overhead 
storage  tank,  and  thence  to  the  two  wash-boxes,  thus  allowing 
a  minimum  to  overflow  into  the  creek,  which  flows  thru  a 
residence  part  of  town. 

The  distributing  system  consists  of  a  main  12-inch  feeder 
leading  from  the  plant  to  the  central  part  of  town,  with  6-inch 
and  8-inch  trunk  lines  branching  off  on  each  side  of  town  and 
in  the  center  and  4-inch  laterals  laid  in  all  the  alleys.  This 
forms  a  gridiron  covering  practically  all  of  the  territory  in 
town  with  very  few  dead  ends.  The  trunk  lines  run  full  size 
to  the  city  limits  to  provide  for  extensions  into  new  territory 
which  is  being  added  very  rapidly. 

The  price  of  gas  has  been  fixed  at  $1.25  per  thousand.  In 
the  engineers'  report  it  was  estimated  that  at  this  price,  with 
1,000  consumers,  the  city  would  net  something  over  $250.00 
per  month  above  operating  expenses  and  interest  on  invest- 
ment. This  was  based  on  oil  at  5  cents  per  gallon  and  coke  at 
$6.00  per  ton.  The  city  is  now  using  anthracite  at  $7.65  per 
ton  and  oil  at  4  cents,  so  that  this  estimate  should  at  least 
be  met  if  the  number  of  consumers  is  secured  in  a  reasonable 
time.  At  present  writing  it  appears  that  this  will  be  the  case, 
for  there  were  about  100  consumers  when  gas  was  turned  on, 
and  after  the  plant  had  been  in  operation  three  weeks  there 
were  over  300.  Late  in  February  the  number  of  actual  con- 
sumers had  increased  to  450.  With  as  good  a  start  as  this  it 
will  be  surprising  if  the  plant  does  not  soon  become  self- 
sustaining.  Everything  points  to  the  success  of  the  under- 
taking and  there  is  every  reason  to  believe  that  the  city  will 
have  reason  to  be  proud  of  the  showing  made  by  the  end  of 
the  first  year. 
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IN  PHILADELPHIA,  PA. 


The  City  of  Philadelphia  covers  the  entire  county 
and  has  many  miles  of  country  road  as  well  as  of 
streets  with  little  traffic,  on  which  forms  of  road  im- 
provement can  be  used  which  are  less  expensive  than 
regular  street  pavements.  The  Bureau  of  Highways 
has  fully  recognised  that  fact,  as  this  article  clearly 
shows.  In  connection  with  the  regular  road  con- 
struction work  some  interesting  experiments  are  un- 
der way,  the  progress  of  which  is  also  reported  in 
this  article. 


THE  CITY  OF  PHILADELPHIA  occupies  the  entire  county 
of  Philadelphia,  Pennsylvania,  and  therefore  has  a  large 
mileage  of  country  roads  to  construct  and  maintain. 
The  city  is  also  developing  a  boulevard  system  which  is  re- 
quiring a  large  amount  of  attention. 

These  two  classes  of  roads  are  similar  in  some  respects 
and  very  dissimilar  in  others.  They  are  both  in  the  charge 
of  the  Bureau  of  Highways  and  Street  Cleaning,  of  which 
William  H.  Connell  is  the  chief,  and  the  following  facts  and 
photographs  are  from  the  portions  of  his  reports  covering  these 
subjects: 

In  1914,  $684,644.16  was  expended  for  the  construction  and 
maintenance  of  macadam  roads',  and  all  the  important  thoro- 
fares  of  the  city  have  been  constructed  with  improved  types 
of  pavement,  leaving  the  streets  of  local  importance  yet  to  be 
done.  The  accompanying  map  shows  the  work  done  on  roads 
and  boulevards  during  1912  to  1914,  inclusive,  and  the  condi- 
tion of  the  roads  not  improved  during  that  time. 

Recognizing  that  the  durability  of  bituminous  pavements 
is  largely  dependent  upon  the  stability  of  the  foundation,  the 
greater  part  of  them  are  placed  upon  concrete  base  with 
thickness  of  4  inches  when  laid  upon  old  macadam  foundation, 
and  5  inches  for  new  road  construction.  This  base  has  added 
an  average  of  10  to  15  cents  per  square  yard  to  the  first  cost, 
but  the  increased  life  of  the  pavement  and  the  cheaper  cost  of 
renewals  of  the  bituminous  surface,  when  these  renewals  be- 
come necessary,  will  far  more  than  offset  the  slightly  increased 
original  outlay. 

The  most  important  macadam  thorofares  in  poor  condition 
are  those  occupied  by  three  independent  trolley  lines.  Their 
franchises  provide  that  they  shall  maintain  the  pavements  on 
the  entire  area  of  these  roads,  but  traffic  conditions  have  so 
changed  that  the  railway  companies  have  refused  to  make  the 
necessary  repairs  and  an  attempt  to  force  an  issue  by  serving 
notice  that  if  immediate  repairs  were  not  made  the  road  would 
be  barricaded,  as  is  provided  in  the  franchise,  resulted  in  an 
injunction  against  the  enforcement  of  the  order  aud  the  matter 
is  now  pending  in  court. 

During  1914,  tinder  170  grading  contracts,  22.22  miles  of 
streets  have  been  graded,  which  have  done  much  to  develop  not 
only  the  actual  streets,  but  the  surrounding  territory. 

While  the  surfacing  of  macadam  roads  and  bituminous  and 
concrete  road  construction  has  been  performed  by  contract,  it 
has  been  so  clearly  evidenced  by  the  experience  of  former  years 
that  the  resurfacing  and  patching  of  waterbound  macadam 
roads  should  be  handled  by  city  forces  that  practically  all  of 
this  work   was   during  the  year   performed   in   this   manner. 


During  1914,  18.2  miles  of  macadam  roads  were  resurfaced  by 
the  city  forces  at  an  average  unit  cost  of  39  cents  per  square 
yard,  which  compares  most  favorably  with  the  unit  price  of 
51  cents  per  square  yard,  the  average  price  for  contract  work 
under  similar  conditions.  The  reason  this  work  can  be  so 
much  more  effectively  performed  directly  by  the  city  forces  is 
that  the  repairs  to  be  made  on  any  given  road  cannot  be  defi- 
nitely determined  in  advance  and  no  contractor  bidding  to  do 
this  work  can  tell  before  its  commencement  what  quantities 
of  material  or  how  much  labor  will  be  required.  He  is  there- 
fore, compelled  to  bid  a  rather  high  price  to  protect  himself, 
but  this  condition  does  not  obtain  when  the  work  is  performed 
directly  by  the  city  forces. 

The  application  of  bituminous  surface  treatments  on  mac- 
adam roads,  which  practice  was  introduced  in  1912,  has  been 
one  of  the  great  successes  in  the  work  of  the  bureau  and  has 
probably  proved  of  more  benefit  to  the  residents  living  on 
these  roads  than  any  one  thing  done  during  this  administra- 
tion, as  it  has  not  only  eliminated  the  dust  nuisance  and  the 
mud  in  wet  weather,  but  has  added  very  much  to  the  appear- 
ance of  the  streets  and  makes  an  ideal  road  for  suburban 
traffic.  These  surface  treatments  are  being  placed  on  all  the 
waterbound  macadam  roads  which  have  been  resurfaced  or 
which  have  been  placed  in  a  suitable  condition  to  permit  of 
this  kind  of  treatment.  The  remaining  roads  that  are  badly 
worn  are  being  treated  with  an  asphaltic  oil  dust  layer  until 
such  time  as  funds  are  available  for  resurfacing  them  and 
applying  the  regular  bituminous  surface  treatment.  As  the 
amount  of  bituminous  material  required  each  year  is  progres- 
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sively  less  for  the  first  three  years,  the  unit  cost  of  this  work 
has  been  materially  reduced,  the  average  cost  of  surface  treat- 
ing waterbound  macadam  roads  in  1913  being  7.3  cents  per 
square  yard  and  in  1914  5.8  cents.  These  surface  treated  roads 
are  to  all  intents  and  purposes  as  satisfactory  for  the  second- 
ary streets  as  the  roads  constructed  of  bituminous  concrete, 
and  their  cost  is  greatly  less.  During  the  year  98  miles  of 
roads  were  given  bituminous  surface  treatments  and  100.8 
miles  were  treated  with  a  dust  layer. 

As  the  use  of  concrete  roads  thruout  the  country  is  becom- 
ing increasingly  extensive,  it  was  considered  desirable  to  con- 
struct some  roads  of  this  type  in  order  to  make  a  comparison, 
under  local  conditions,  with  other  methods  of  country  road 
construction.  Two  roads  of  this  type  were  placed  under  con- 
tract; the  Oxford  pike  service  test  concrete  road  in  the  north- 
east section,  on  Oxford  pike  between  the  Boulevard  and  Sec- 
ond street,  and  Monument  avenue,  between  Belmont  avenue 
and  Ford  road,  in  West  Philadelphia. 

The  Oxford  pike  service  test  concrete  road  will  have  a 
total  length  of  a  little  over  two  miles,  and  a  width  of  18  feet, 
and  will  consist  of  five  principal  sections  of  2,250  feet  in 
length,  each  differing  in  the  composition  of  the  concrete,  and 
each  section  will  be  sub-divided  into  two  sections  of  1,050  and 
1,200  feet  each,  and  the  1,200-foot  sections  will  be  again 
divided  into  four  sections  to  provide  for  different  types  of 
bituminous  wearing  surface.  These  sections  will  be  surface 
treated  with  refined  coal-gas  tar  (Tarvia),  refined  water-gas 
tar  (Ugite),  asphalt  cut-back  and  Unionite  (a  mixture  of 
rock  asphalt  and  stone  grit)  :  in  addition  to  which  a  portion 
of  each  section  will  be  left  without  any  surface  treatment. 
Transverse  expansion  joints  will  be  placed  every  30  feet; 
two  types  of  joints  will  be  used,  armored  and  prepared  bitu- 
minous. 

The  composition  of  the  five  concrete  sections  is  as  follows: 
First  section:  1  part  cement,  2  parts  sand,  3  parts  gravel: 
second  section:  1  part  cement,  2  parts  sand,  3  parts  crushed 
trap  rock:  third  section:  1  part  cement,  1  part  trap  rock  grit, 
1  part  sand,  3  parts  crushed  trap  rock;  fourth  section:  1  part 
cement,  2  parts  trap  rock  grit,  3  parts  crushed  hard  limestone; 
fifth  section:  1  part  cement,  2  parts  trap  rock  grit,  3  parts 
crushed  trap  rock. 

The  Monument  Avenue  road  was  laid  in  accordance  with 
the  design  and  methods  of  construction  that  were  considered 


FINISHED  SURFACE  of  test  length  of  concrete 
roadway  on  Oxford  Pike,  showing  method  employed 
in  finishing  the  surface. 
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best  adapted  to  meet  local  conditions  and  which  in  most  par- 
ticulars conformed  to  the  latest  practice,  the  exception  being 
that  stone  grit  and  sand,  in  equal  proportions,  were  used  in 
the  aggregate  instead  of  sand,  which  has  been  the  usual  prac- 
tice. This  road  is  also  18  feet  in  width,  with  transverse 
armored  expansion  joints  every  30  feet. 

Both  of  these  roads  are  under  construction  and  will  be  com- 
pleted early  in  the  spring. 

The  Byberry  and  Bensalem  Pike  service  test  road,  com- 
prising twenty-six  different  sections,  each  constructed  in 
accordance  with  one  of  the  recognized  standards  for  the  con- 
struction of  country  roads,  was  begun  in  1912  and  completed 
in  September,  1913.  A  preliminary  report  detailing  the  method 
of  construction  used  in  each  section  and  the  cost  was  made 
last  year.  As  the  road  is  but  little  over  a  year  old,  it  is  im- 
possible to  reach  any  final  conclusions.  It  is  part  of  a  thru 
route  to  Trenton  and  New  York,  and  is  being  observed  with 
much  interest  by  all  the  motorists  in  this  section,  and  it  is, 
of  course,  being  carefully  followed  up  by  road  engineers  thru- 
out the  country. 

The  first  section  of  the  road,  laid  with  Amiesite  of  trap 
rock  and  asphaltic  cement,  is  in  good  condition,  a  few  waves 
having  developed.  Repairs  for  two  years,  November  18,  1912, 
to  December  31,  1914,  have  cost  $3.00. 

The  second  section,  a  bituminous  pavement,  mixing  method, 
Topeka  specification,  trap  rock  and  Pioneer  road  asphalt,  is  in 
good  condition,  but  commencing  to  wave  slightly,  and  has  cost 
nothing  for  repairs. 

The  third  section  is  of  5-inch  concrete  pavement  with  a 
bituminous  top  composed  of  one-half  gallon  of  Pioneer  road 
surface  asphalt  per  square  yard  and  stone  chips.  The  bitu- 
minous surface  has  disintegrated  and  peeled  off  the  concrete 
base,  which  latter  has  developed  a  number  of  longitudinal 
and  transverse  cracks.  The  renewal  of  the  bituminous  surface 
would  cost  about  $64,  or  12  cents  per  square  yard  for  the  533.3 
yards  area  of  pavement. 

The  fourth,  eighth,  tenth,  thirteenth,  fifteenth,  eighteenth 
and  twenty-sixth  sections,  of  vitrified  brick   block  on   4-inch 
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concrete  base,  are  in  good  condition,  except  a  slight  longi- 
tudinal crack  in  section  S,  and  have  had  no  repairs. 

The  fifth  section  is  5-inch  concrete  pavement  with  bitu- 
minous top  part  laid  with  1/6  gallon  per  square  yard  of 
Ugite  A  applied  by  hand  and  %  gallon  of  Ugite  No.  3  applied 
hot  In  pressure  distributer  with  •"•,-inch  thickness  of  dry  trap 
rock  chips,  followed  by  ',  gallon  of  hot  Ugite  No.  3  covered 
with  torpedo  sand  and  rolled.  It  is  in  good  condition  and  no 
repairs  have  been  made.  On  about  260  feet  of  this  section 
Tarvia  B  and  A  were  applied  about  as  above  described  for 
Ugite,  except  the  second  coat  was  omitted.  About  20  per  cent, 
of  the  surface  has  pulled  off  and  is  in  poor  condition.  Repairs 
if  made  would  cost  about  $9:  or  1.9  cents  per  square  yard. 

About  230  feet  was  coated  with  Texaco  applied  very  nearly 
as  the  Ugite  was  applied  except  the  omission  of  the  second 
coat.  Practically  all  of  the  bituminous  top  has  peeled  off. 
Repairs,  if  made,  would  cost  about  $30,  or  12  cents  per  square 
yard  to  renew  the  surface. 

The  sixth  section,  of  Filbertine,  a  bituminous  pavement, 
mixing  method,  of  limestone  aggregate  and  asphaltic  cement, 
2  inches  thick,  is  in  good  condition,  requiring  no  repairs. 

The  seventh  section  is  a  bituminous  pavement,  mixing 
method,  of  trap  rock  and  asphaltic  cement,  part  of  the  area 
having  a  seal  coat  of  %  gallon  hot  asphaltic  cement  per  square 
yard  and  %-inch  clean  trap  rock  chips.  It  is  all  in  good  con- 
dition, not  requiring  repairs. 

Part  of  the  ninth  section  is  a  5-inch  concrete  pavement 
with  Dolarway  bituminous  top,  which  is  generally  in  good 
condition,  the  slight  repairs  which  might  be  made  being  esti- 
mated to  cost  $3.     Part  of  the  concrete  was  covered  with   % 

THE  LAST  SECTION  of  the  Byberry-Bensalem 
test  road,  on  which  many  kinds  of  bituminous  surfaces 
are  tinder  test,  with  sections  of  brick  roadway  be- 
tween. This  last  section,  No.  26,  is  of  brick.  Burks 
County  is  seen  in  the  background. 


gallon  per  square  yard  of  Bicomac  with  trap  rock  chips  and 
dust  and  more  Bicomac.  Half  the  surface  was  covered  with 
trap  rock  dust  and  half  with  trap  rock  chips  and  rolled 
lightly.  Ninety  per  cent,  of  the  top  has  peeled  off  and  the 
cost  of  repairs  if  made  would  be  $13.44,  or  11  cents  per  square 
yard. 

Part  of  the  concrete  was  covered  with  0.4  gallon  per  square 
yard  of  asphalt  in  naphtha,  the  naphtha  burned  out  and  trap 
rock  chips  spread  and  rolled.  Practically  all  the  bituminous 
surface  has  peeled  off  and  it  would  cost  $13.80,  or  12  cents 
per  square  yard,  to  resurface  it. 

Another  section  to  which  Bicomac  and  asphalt  were  both 
applied  has  peeled  off  completely,  leaving  the  concrete  base  in 
good  condition.  This  would  cost  $22.92,  or  12  cents  per  square 
yard,  to  resurface.  Another  section  of  concrete  was  left  bare 
and  is  in  good  condition,  with  no  repairs  except  that  the  sur- 
face is  slightly  pitted  in  a  few  places. 

The  eleventh  section  is  a  variety  of  bituminous  pavement, 
mixing  method  with  seal  coat,  which  was  laid  late  in  1912  and 
required  $25  worth  of  repairs  in  1913,  or  2.3  cents  per  square 
yard  of  the  pavement,  probably  due  to  the  weather  conditions 
during  construction,  as  the  pavement  is  now  in  good  condition 
except  a  few  small  holes  that  require  patching. 

The  twelfth  section  is  also  a  variety  of  binuminous  pave- 
ment, mixing  method,  with  gravel  and  asphaltic  cement,  part 
having  a  seal  coat  of  asphaltic  cement  and  trap  rock  chips 
and  part  covered  with  sand.  It  is  in  good  condition  without 
repairs  except  that  the  surface  is  slightly  wavy. 

The  fourteenth  section  is  of  5-inch  Hassam  concrete  pave- 
ment with  bituminous  top.  2%-inch  trap  rock,  1  %-inch  trap, 
and  crushed  pebbles  being  used  in  the  three  parts,  and  hot 
Ugite  No.  3  in  the  surfacing.  It  is  in  good  condition,  with  no 
repairs. 

The  sixteenth,  seventeenth,  nineteenth,  twentieth,  twenty- 
first,  twenty-second,  twenty-third  and  twenty-fourth  sections 
are    bituminous    pavements,    penetration    method,    trap    rock 
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aggregate,  binder  applied  hot,  and  having  seal  coat.  Section 
16  has  Ugite  binder  and  is  in  fair  condition  but  raveling  in 
spots.  Repairs  from  October  1,  1913,  to  December  31,  1914, 
cost  $9.67,  or  1  cent  per  square  yard,  and  another  dollar  will 
put  it  in  good  condition. 

Section  17  has  Byerlyte  asphalt  binder.  It  raveled  so  badly 
that  it  was  rebuilt  in  1914  with  Tarvia  X,  costing  $473. S2,  or 
74  cents  per  square  yard.  It  is  now  in  good  condition,  tho 
more  or  less  open. 

Section  19  has  Tarvia  X  binder  applied  with  pressure  dis- 
tributer. The  pavement  was  laid  in  July,  1913,  and  rebuilt  in 
November,  1913,  the  original  material  having  been  burnt  in 
preparing  for  laying.  It  is  now  in  good  condition,  tho  more 
or  less  open. 

Section  20  has  Texaco  asphalt  binder.  The  repairs  from 
October  1,  1913,  to  December  31,  1914,  cost  $4.36,  or  %  cent 
a  square  yard.  It  is  now  in  fair  condition,  tho  slightly  rough 
and  breaking  in  a  number  of  places,  repair  of  which  would 
cost  $7.50 

Section  21  has  Standard  binder  B.  It  is  in  good  condition, 
without  repairs,  except  for  a  slight  rut  about  50  feet  long. 

Section  22  has  Pioneer  road  asphalt  binder.  It  is  in  fair 
condition,  without  repairs,  showing  only  slight  wear  on  the 
seal  coat. 

Section  23  has  Bermudez  asphalt  binder  and  is  in  good  con- 
dition, without  repair,  showing  only  slight  wear  on  the  seal 
coat. 

Section  24  has  Sun  Hydrolene  asphalt  binder.  It  is  in 
good  condition,  without  repairs,  showing  only  slight  wear  on 
the  seal  coat. 

The  twenty-fifth  section  is  Bicomac  concrete  pavement  with 
4-inch  concrete  covered  before  setting  with  cold  bituminous  top 
of  Portland  cement,  sand,  trap  rock  and  Bicomac  and  water. 


It  is  in  fair  condition,  with  a  few  transverse  cracks  and  a 
surface  roughening  under  traffic.  Repairs  from  January  19. 
1913,  to  December  31,  1914,  cost  $127.95,  or  11%  cents  per 
square  yard,  the  repairs  probably  being  required  because  a 
part  of  the  pavement  was  laid  in  freezing  weather. 

Of  all  the  noteworthy  accomplishments  of  the  bureau  dur- 
ing 1914,  the  one  that  is  probably  of  greatest  importance  to 
the  city,  and  of  greatest  value  to  the  users  of  the  highways, 
has  been  the  opening  of  the  Northeast  boulevard,  from  Broad 
street  to  Rhawn  street.  This  not  only  has  provided  a  mag- 
nificent thorofare  tending  to  increase  property  values  and 
encourage  building  in  its  immediate  vicinity,  but  it  will  also 
have  a  far-reaching  influence  on  the  development  of  the  north- 
eastern portion  of  the  city,  which  heretofore  has  been  handi- 
capped thru  the  inadequacy  of  its  main  arteries  of  travel. 

The  opening  of  the  boulevard  to  Rhawn  street  now  pro- 
vides a  continuous  improved  road  from  City  Hall,  over  Broad 
street  to  the  Northeast  boulevard,  thence  to  Rhawn  street, 
Bustleton  pike,  over  the  service  test  road  to  the  county  line, 
and  thence  to  Trenton  and  New  York.  The  completed  boule- 
vard is  6.58  miles  long  and  300  feet  wide,  having  a  central 
driveway  60  feet  in  width,  two  side  driveways  each  34  feet  in 
width;  the  remaining  space  being  used  for  footways,  planting 
and  lawn  areas. 

The  $1,000,000  contract  executed  in  1913  for  the  completion 
of  the  boulevard  from  Second  street  to  Rhawn  street,  consist- 
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COMPLETED  SECTION  OF  NORTHEAST  BOU- 
LEVARD, showing  the  thre<  grass  iilais. 
and  sid(  icalks,  an  ideal  method  of  separation  of  speed 
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ing  of  all  grading,  sidewalks,  drainage,  planting  and  the  pav- 
ing of  the  central  driveway  for  the  entire  length  and  the  side 
driveways  from  Second  street  to  Tacony  Creek  bridge,  is  prac- 
tically completed.  In  addition  another  contract  in  the  amount 
of  $385,000  has  ben  executed  for  reconstructing  the  central 
and  side  driveways  from  Broad  street  to  Second  street,  and 
paving  the  side  driveways,  together  with  the  necessary  inci- 
dental work,  between  Second  street  and  Rhawn  street.  Work 
on  this  contract  was  begun  in  September  of  1914  and  its 
progress  has  been  so  rapid  that  the  entire  paving  has  been 
completed  between  Broad  street  and  Second  street.  The  total 
cost  of  construction  of  the  boulevard  from  Broad  street  to 
Rhawn  street  is  $2,807,790.96,  which  includes  the  four  con- 
tracts and  six  supplemental  contracts  awarded  since  April, 
1903. 

Plans  are  now  being  prepared  for  the  extension  of  the 
boulevard  from  Rhawn  street  northward,  for  which  $400,000 
has  been  appropriated,  and  work  will  be  put  under  contract  in 
the  spring  of  1915. 

The  Southern  boulevard  develops  South  Broad  street  from 
Oregon  avenue  to  the  Navy  Yard  at  League  Island.  From 
Oregon  avenue  to  Bigler  street  the  boulevard  is  70  feet  in 
width,  this  portion  running  thru  and  being  part  of  the  Plaza, 
which  forms  an  entrance  park  to  the  boulevard  proper.  From 
Bigler  street  to  Pattison  avenue  the  boulevard  is  300  feet  wide, 
consisting  of  a  50-foot  central  driveway,  two  26-foot  side  drive- 
ways, and  six  different  lines  of  footways,  four  8  feet  in  width 
and  two  10  feet  wide,  the  remaining  146  feet  being  utilized  for 
planting  and  lawn  areas.  From  Pattison  avenue  southward 
the   boulevard   lies   within   the   boundaries   of  League   Island 


Park  and  in  this  portion  its  width  is  143  feet,  made  up  of  a 
central  50-foot  driveway,  on  either  side  of  which  is  a  footway 
18  feet  in  width.  On  the  extreme  easterly  side  is  a  space  21 
feet  wide  in  which  the  trolley  tracks  are  temporarily  located. 
The  remainder  of  the  space  consists  of  planting  areas. 

Owing  to  the  projected  work  of  eliminating  grade  cross- 
ings in  South  Philadelphia,  it  was  impossible  to  arrange  for 
physical  construction  between  Pollock  and  Packer  streets, 
where  the  boulevard  will  pass  over  the  tracks  of  the  Belt  Line 
Railway.  Plans  for  the  improvement  of  this  portion  of  the 
boulevard  are  now  being  prepared  and  the  work  will  be  placed 
under  contract  as  soon  as  funds  become  available  for  the  pur- 
pose. The  present  $210,000  contract  for  the  completion  of  the 
boulevard  from  Oregon  avenue  to  a  point  1,650  feet  south  of 
Pattison  avenue,  due  to  many  unfortunate  delays,  has  not  been 
completed  this  year,  as  was  anticipated.  About  90  per  cent, 
of  the  work  under  this  contract,  however,  has  been  finished, 
and  the  remainder  will  be  entirely  completed  early  in  the 
spring  of  1915. 

In  1912,  at  the  beginning  of  the  present  administration, 
the  specifications  in  use  in  the  bureau  for  all  classes  of  road 
construction  did  not  conform  to  the  requirements  of  modern 
practice.  The  details  of  practice  in  highway  work  are  by 
no  means  finally  standardized  on  account  of  the  continued 
improvements  in  construction  which  are  devised  from  year  to 
year,  and  hence  the  specifications  must  continually  be  altered 
in  many  details.  In  September  of  1914  the  bureau  issued  a  new 
set  of  standard  specifications  covering  all  the  classes  of  im- 
proved pavements  which  are  now  being  laid  in  Philadelphia 
and  in  the  compilation  of  these  specifications  has  performed  a 
service  of  great  value  to  the  city,  and  has  developed  a  specifi- 
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cation  that  is  in  much  better  form  than  that  used  by  most  of 
the  larger  cities. 

This  single-standard  specification  covering  all  classes  of  the 
so-called  improved  types  of  city  pavements,  and  combining  the 
material  covered  by  twelve  former  specifications,  not  only 
effects  an  economy,  but  makes  the  requirements  more  readily 
available  for  reference.  Great  care  has  been  exercised  in  the 
phrasing  and  arrangement  of  the  general  clauses  and  the  inac- 
curacies and  inconsistencies  that  crept  into  the  former  specifi- 
cations have  been  eliminated. 

A  similar  standard  specification  comprising  all  the  differ- 
ent varieties  of  work  performed  on  country  roads  has  also 
been  compiled  and  will  be  published  and  put  into  effect  during 
the  coming  year.  The  final  drafting  of  these  specifications  is 
undoubtedly  one  of  the  most  important  accomplishments,  for 
the  nature  of  all  construction  work  is  primarily  dependent 
upon  the  specifications  and  no  matter  how  effective  the  organ- 
ization may  be,  it  is  impossible  for  it  to  accomplish  the  proper 
results  unless  the  specifications  under  which  the  work  is  per- 
formed conform  to  the  best  standards. 

While  a  complete  system  of  inspecting  and  testing  mate- 
rials independently  of  the  field  inspection  was  inaugurated 
last  year,  it  has  been  only  during  1914  that  this  work  has 
been  systematized.  Inspectors  have  been  stationed  in  each  of 
the  eight  bituminous  paving  plants  in  the  city  and  are  given 
definite  instructions  relative  to  the  preparation  of  the  mate- 
rials required  for  each  specific  street.  Heretofore,  bituminous 
materials  have  been  prepared  according  to  a  single  standard 
without  varying  the  proportions  of  the  materials  to  conform 
to  the  specific  requirements  of  the  individual  location  where 
it  is  to  be  used,  but  under  the  present  system  it  is  possible  to 
make  a  definite  study  of  the  traffic  conditions  and  to  prede- 
termine and  obtain  a  definite  material  which  will  best  serve 
in  that  particular  location.  This  feature  of  the  work  is  a 
distinct  advance  over  the  former  practices  employed  in  this 
city  and  permits  of  an  exact  control  of  the  construction  which 
is  enjoyed  by  few  cities. 

The  inspectors  stationed  at  the  bituminous  plants,  in  addi- 
tion to  controlling  and  regulating  the  materials  used,  make 
periodical  tests  of  the  ingredients,  check  the  proportions  and 
methods  of  combination,  regulate  the  temperatures,  and  sub- 
mit samples  to  the  laboratories  for  analysis  both  of  the  in- 
gredients and  the  final  mixture.  The  analyses  of  the  materials 
are  made  a  portion  of  the  street  record  and  will  in  the  future 
furnish  an  invaluable  aid  to  the  proper  design  of  bituminous 
pavements.  Had  such  data  been  available  in  regard  to  work 
performed  in  the  past,  the  work  of  the  bureau  would  have  been 
much  simplified  and  the  proper  results  could  have  been   ob- 
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THIS  TABLE  SHOWS  THE  DETAILS  of  the  costs 
of  bituminous  surface  treatment  done  during  1914, 
1,034,470  square  yards  of  roadway  having  been  treatt  </ 
with  a  total  of  334,377  gallons  of  the  materials  named. 


tained  in  a  much  shorter  time.  All  other  materials  used  in 
highway  construction  are  thoroly  inspected  and  tested  and  no 
material  is  allowed  to  enter  any  work  until  it  has  been  exam- 
ined and  found  to  conform  to  the  specification  requirements. 

An  illustration  of  the  effect  of  this  careful  inspection  of 
materials  is  given  by  the  withdrawal  from  the  local  market 
of  a  number  of  brands  of  vitrified  block  which  were  used 
extensively  prior  to  1912,  but  which  could  not  meet  the  present 
requirements  for  wearing  qualities.  The  elimination  of  unsuit- 
able material  has  continued  even  thru  the  past  year,  with  the 
result  that  only  blocks  of  assured  quality  are  now  being 
shipped  for  use  upon  city  contracts,  and  at  the  same  time  addi- 
tional brands  of  superior  blocks  are  being  introduced  to  re- 
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UNIT   COSTS   FOR  REPAIRS  MADE  BY  CITY  FORCES 
1914. 

RESURFACING  WATKRBOUND  MACADAM 


DISTRICT 

84.YD8. 

LABOR 

TEAMS 

MATERIAL 

TOTAL 

AVERAGE 
UNIT    COST 

1 

2 

9021 
700 

1620.66 
130.32 

1121.00 
15.73 

280  5.90 
131.25 

5547.56 
277.32 

.615 
.396 

3 

.... 

.... 

4 
5 
6 
7 

10075 
32702 

55951 

1136.64 
3361.24 
3994.05 

1682.00 

674.03 

3704.75 

2299.73 

6781.43 

11743.11 

5118.37 
10816.70 
19441.91 

.508 
.331 
.348 

TOTAL 

108449 

10242.91 

7197.53 

23761.42 

41201.86 

.38 

7 

3378 

123.21 

105.25 

106.99 

335.45 

.10 

spiked   up  and   rolled,    very   little  material   used. 
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PATCHING   WATSRBOUND  MACADAM 
2113.45  1511.36 


824.74 
1701.42 
1095.71 


679.58 

599.89 

1117.67 


TOTAL 


37892 


5735.32 


3908 . 50 


1445.15 

5069.96 

.528 

57  5.12 

2079.44 

.464 

1419.09 

3720.40 

.259 

1428.66 

3642.04 

.385 

4868.02 

14511.84 

.383 

GENERAL  PATCHING  WATERBOUND  MACADAM 

(Done  previous   to  Symbol   Code) 

720.52  233.39  1162.02 


2115.93 


.121 


place  the  inferior  grades  that  can  no  longer  be  used.  As  an 
indication  of  the  quality  and  improvement  of  block  tested  by 
the  city,  of  all  the  material  received  for  use  during  1913  there 
was  rejected  7.2  per  cent.,  while  in  1914,  under  the  same  specifi- 
cations and  system  of  testing,  the  rejection  amounted  to  only 
2.7  per  cent. 

The  rigid  examination  of  all  materials  has  greatly  enhanced 
the  value  to  the  city  of  the  pavements  laid  during  this  admin- 
istration, and  the  much  longer  life  of  the  present  construction, 
together  with  the  lower  maintenance  costs,  will  ultimately 
prove  a  great  economy  to  the  municipality  and  will  demon- 
strate the  advantage  of  scientific  engineering  control  over  the 
operations  of  the  Highway  Bureau. 

The  total  mileage  of  pavements  constructed  during  the  year 
1914   was  as  follows: 

Miles. 

Asphalt   21.15 

Granite  block   1.01 

Vitrified   block    6.53 

Wood  block 1.7S 

Bituminous   pavements    15.08 


Waterbound  macadam   30.5G 

Concrete  roads  1.12 

Making  a  grand  total  of 77.2". 

The  length  of  streets  graded  during  the  year  was  22.22 
miles.  This  brings  the  total  mileage  of  streets  and  roads  in 
the  city  to  1,612.77,  which  consists  of  1,089.43  miles  of  im- 
proved streets.  75. 48  miles  of  bituminous  macadam,  242.15 
miles  of  waterbound  macadam,  1.12  miles  of  concrete  roads  and 
204.59  miles  of  dirt  roads  and  graded  streets. 

Country  roads  in  the  city  of  Philadelphia,  December  13, 
1914: 

.  .   Miles.  Sq.  Yds. 

Concrete  roads   1.12  28,1 50 

Bituminous  pavements  75.48  984,813 

Waterbound  macadam  roads   : .   242.15  2,822,254 

Totals    31S.75  3,835,217 

Earth  roads  204.59  miles 


Commission  Government  and  an  Engineer  Manager 


FOR  LAKELAND,  FLORIDA 

By  H.  D.  MENDENHALL,  Consulting  Engineer. 


This  article  (/ires  the  steps  by  which  the  people  of 
Lakeland,  Florida,  finally  succeeded  in  securing  a 
commission  form  of  government  for  themselves.  Ap- 
parently, the  special  form  adopted  was  formulated  on 
the  spur  of  the  moment,  and  the  product  shows  it. 
In  a  small  city  zvhere  every  one  knows  every  one 
else,  as  loosely  drawn  a  charter  as  this  one  may  be 
sufficient,  because,  after  all,  it  is  the  officials  elected 
and  not  the  form  of  government  upon  whom  we  de- 
pend for  the  results.  But  in  a  larger  city  a  much 
more  carefully  drawn  instrument ,  from  a  legal  point 
of  view,  would  be  necessary  to  keep  the  professional 
taxeaters  away  from  the  banquet  which  this  char- 
ter would  allow  them  to  set  for  themselves. 


ANOTHER  engineer-manager  was  added  to  the  roll  of  such 
officials  in  commission-governed  cities  of  this  country 
when,  on  May  1,  1914,  Donald  L.  McLeod,  Assoc. M.  Am. 
Soc.  C.  E.,  assumed  the  duties  of  city  manager  for  the  city  of 
Lakeland,  Fla.,  under  its  new  commission  form  of  govern- 
ment. This  put  the  finishing  touches  to  a  commission  form 
of  administration  that  is  different  from  the  usual  in  several 
ways,  due  to  its  having  to  be  adjusted  to  unusual  conditions, 
and  yet  a  form  that  in  spirit  and  actual  operation  conforms 
strictly  to  the  accepted  ideas  of  such  government.  Further- 
more, the  form  of  call  and  code  voted  on  are  distinctive  in 
that  they  effect  the  complete  transfer  of  authority  from  the 
old  aldermanic  system  to  the  new  and  outline  a  complete 
method  of  procedure  in  the  most  condensed  form  that  has  yet 
been  used. 

As  engineers  are  taking  an  active  hand  in  the  establish- 
ment of  this  form  of  government,  and  engineers  are  usually 
selected  to  fill  the  managing  positions,  a  brief  story  of  the 
steps  taken  to  procure  this  form  in  Lakeland  may  be  of  inter- 
est in  assisting  some  other  engineers  to  get  similar  forms 
established  in  other  cities. 

In  the  revised  and  amended  charter  of  Lakeland  as  granted 
by  the  state  legislature  of  1911,  there  was  inserted  a  clause 
which  read  as  follows: 

"Sec.  70.  The  city  of  Lakeland  is  hereby  authorized  at 
any  future  time  to  establish  a  commision  form  of  government 
and  to  elect  its  commisioners  by  popular  vote  as  it  may  de- 
termine. Such  commission  form  of  government  shall  be  estab- 
lished in  the  following  manner,  to-wit:  Upon  two-thirds  vote 
of  the  city  council  to  adopt  such  commission  form  of  govern- 
ment, the  city  council  shall  make  a  code  of  laws  governing  the 
city  which  may  be  enforced  by  three  commissioners.  The  said 
code  shall  be  published  for  a  period  of  thirty  days  in  a  news- 
paper published  in  the  city.  An  election  shall  be  called  by 
the  mayor  and  the  city  council  for  the  purpose  of  submitting 
the  question  of  ratification  of  such  commission  form  of  gov- 
ernment to  the  voters  of  the  city,  which  election  shall  be  held 
not  less  than  thirty  days  from  the  adoption  by  the  city  council. 

"If  the  majority  of  the  qualified  electors  voting  at  the  said 
election  shall  vote  in  favor  of  the  said  commission,  the  same 
shall  become  operative  and  in  full  force  and  effect  as  a  method 
of  city  government.  The  code  of  laws  so  adopted  and  pub- 
lished shall  thereupon  become  operative  and  be  a  portion  of 
this  act." 

In  1913,  a  petition  signed  by  several  hundred  citizens  was 


presented  to  the  city  council  requesting  them  to  call  an  election 
for  a  form  of  commission  government  as  authorized  by  this 
amendment.  At  about  the  same  time  a  mass  meeting  under 
the  auspices  of  the  Board  of  Trade  was  held  at  which  it  was 
decided  that  the  people  preferred  a  form  having  five  commis- 
sioners and  a  manager,  the  commisioners  to  serve  at  a  nomi- 
nal salary,  and  they  to  elect  a  manager  who  was  to  receive  a 
sufficient  salary  to  attract  an  efficient  man.  Accordingly  the 
council  was  memorialized  to  that  effect  and  requested  to  have 
the  charter  amended  to  permit  the  change. 

As  is  frequently  the  case,  a  majority  of  the  city  adminis- 
tration was  opposed  to  the  change,  and  so  action  on  the  peti- 
tion was  deferred  from  time  to  time  until  another  memorial 
from  the  Board  of  Trade  suddenly  awakened  them  to  the  real- 
ization that  if  the  will  of  the  majority  of  the  people  was  to  be 
considered,  very  rapid  action  would  be  necessary  to  get  the 
amendment  before  the  state  legislature,  which  was  then  in 
session.  Accordingly  a  hasty  resolution  was  passed  incorpo- 
rating the  changes  desired,  submitted  to  the  city  attorney,  who, 
incidentally,  was  opposed  to  the  scheme,  and  he  instructed  to 
get  it  in  shape  and  forward  it  to  the  county  representatives  in 
the  legislature,  with  a  request  for  them  to  get  it  passed. 

The  form  of  resolution  submitted  to  the  legislature  by  the 
city  attorney  will  never  be  known,  as  no  copies  could  ever  be 
found,  but  the  amendment  finally  passed  and  made  a  law  read 
in  part  as  follows: 

"The  city  of  Lakeland  is  hereby  authorized  at  any  future 
time  to  establish  a  commission  form  of  government;  to  elect 
five  (5)  commissioners  by  popular  vote,  one  to  be  elected  from 
each  ward  of  the  city  of  Lakeland,  and  one  at  large,  to  serve 
for  two  years  each  from  the  date  of  their  qualification,  or  until 
their  successors  are  elected  and  qualified.     *     *     *     * 

"The  provision  of  such  commission  form  of  government 
shall  include  the  powers  commonly  known  as  the  initiative, 
the  referendum  and  the  recall,  same  to  be  submitted  to  the 
voters  for  their  aceptance  or  rejection. 

"If  a  majority  of  the  qualified  electors  voting  at  said  elec- 
tion shall  vote  in  favor  of  the  commission  form  of  government 
the  same  shall  become  effective  and  of  full  force  and  effect  as 
the  method  of  government  of  the  said  city. 

"In  the  event  said  commission  form  of  government  should 
be  ratified,  the  commissioners  so  chosen  shall  have  the  right 
to  employ  a  municipal  manager  to  have  complete  control  of 
the  business  interests  of  the  said  city  as  a  business  manager, 
subject  always  to  the  direction,  supervision  and  control  of  the 
said  commissioners,  at  a  salary  fixed  by  the  commissioners  and 
subject  to  be  removed  by  them  at  their  pleasure,  with  or  with- 
out cause." 

As  there  are  no  rigidly  defined  lines  for  a  "Commission 
Form  of  Government,"  this  was  considered  too  indefinite  by  its 
opponents  to  be  constitutional.  However,  its  advocates  insisted 
upon  the  city  fathers  framing  a  code  and  calling  an  election. 
This  was  done  hastily,  as  the  date  for  calling  the  regular  elec- 
tions under  the  old  form  was  drawing  near.  The  code  and 
call  here  given  were  evolved  by  one  member  of  the  city  coun- 
cil and  his  attorney  between  the  hour  of  adjournment  one  night 
and  10  o'clock  the  next  morning. 

Notice  of  Election. 

"Whereas,  a  petition  signed  by  a  number  of  the  qualified 
electors  of  the  city  of  Lakeland  has  been  presented  to  the  city 
council  of  said  city  asking  for  the  calling  of  an  election  for 
the  purpose  of  submitting  to  the  qualified  voters  of  the  said 
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city  of  Lakeland  the  question  of  establishing  a  commission 
form  of  government  for  the  city  of  Lakeland;  and,  whereas, 
the  city  council  of  the  city  of  Lakeland  did,  by  a  two-thirds 
vole,  pass  favorably  upon  the  petition,  now,  therefore,  in  pur- 
suance of  the  power  vested  in  me  as  mayor  under  the  charter 
and  ordinances  of  the  said  city, 

"Be  it  known,  that  an  election  will  be  held  in  the  city  of 
Lakeland,  on  the  eighth  day  of  October,  A.  D.  1913,  for  the 
acceptance  or  rejecting  of  a  commission  form  of  government, 
and  for  the  election  of  five  commissioners,  one  to  be  elected 
from  each  ward,  and  one  from  at-large,  the  commissioner  from 
at-large  to  be  known  as  mayor;  said  election  to  be  held  in  ac- 
cordance with  the  revised  ordinances  of  the  city  of  Lakeland." 

"O.  M.  EATON, 
"Mayor  of  the  City  of  Lakeland." 

"A  resolution  to  establish  a  form  of  commission  government. 
Approved  September  G,  1913: 

"Be  it  resolved  by  the  council  of  the  city  of  Lakeland, 
Fla.,  that  in  manner  and  purport  hereof  a  form  of  commission 
government  is  adopted: 

"Section  I.  Status  of  Corporate  Powers. — The  adoption 
of  this  form  of  commission  government  shall  in  no  sense  be 
construed  to  increase  or  diminish  the  powers  vested  in  the 
municipal  corporation  in  Polk  County  known  as  the  City  of 
Lakeland. 

"Section  II.  Transposition  of  Powers. — All  governmental, 
legislative,  executive  and  judicial  powers  of  the  said  city  are 
vested  in  the  said  commission,  subject  to  such  limitations  as 
officials  or  functionaries  labored  under  prior  to  the  adoption 
of  this  form. 

"Section  III.  Powers  of  the  Commission. — Powers,  duties 
or  capacities,  the  exercise,  performance  or  fulfillment  of  which, 
respectively,  as  designated  under  the  laws  or  ordinances  as 
they  now  obtain  for  a  named  official  or  functionary,  shall  be 
exercised,  performed  or  fulfilled  under  this  commission  form 
in  manner  and  form  hereinafter  directed,  and  such  acts  or 
ordinances  shall  be  of  effect  as  tho  the  official  or  functionary 
still  obtained,  except  that  the  persons  directed  or  provided 
for  shall  fill  the  capacity  or  function. 

"Section  IV.  Differentiation  of  Powers. — Powers  of  govern- 
ment heretofore  vested  in  the  variously  named  city  officials 
or  functionaries  shall  be  in  the  commisisoners,  in  scope  fol- 
lowing: There  shall  be  five  commissioners,  one  from  each  of 
the  four  wards  of  the  city  and  one  at-large.  The  commissioner- 
at-large  shall  be  known  as  "mayor,"  shall  preside  at  meetings 
of  the  commissioners,  and  shall  vote  on  all  questions,  but  shall 
not  have  the  right  of  veto.  The  commissioners  shall,  at  their 
first  meeting,  elect  a  vice-president  or  mayor  pro  tempore.  The 
commisisoners  shall  exercise  the  general  governmental  powers 
in  them  vested,  in  manner  deemed  wise,  having  ever  the  power 
to  determine  upon  and  employ  a  municipal  manager,  to  create 
such  departments  upon  their  election  as  are  deemed  expedient, 
to  determine  upon  and  employ  persons  for  various  duties  and 
functions  of  the  said  municipality.  Provided  ever,  that  per- 
sons not  elected  by  the  people  shall  be  removable  arbitrarily. 

"Section  V.  Elections  Generally. — Qualifications  of  Com- 
missloners. — Commissioners  shall  qualify  as  councilmen  do 
under  the  present  form  of  government. 

"Time,  Call  and  Manner  of  Holding.— Election  shall  be  held 
at  such  times  as  are  required  by  the  laws  and  ordinances  en- 
acted or  ordained,  or  to  be  enacted  or  ordained;  shall  be  called 
by  the  commission,  except  in  cases  provided  otherwise,  when 
occasion  exists,  shall  be  held  in  manner  provided  or  to  be  pro- 
vided, by  the  Board  of  Commissioners. 

"Section  VI.  Initiative,  Refer  adum  and  Recall. — Initia- 
tion or  reference  of  laws  or  ordinances  shall  be  preceded  bj 
a  petition  signed  by  twenty-five  (25)  per  centum  in  number  of 
the  electors  who  voted  at  the  preceding  election  for  commis- 


sioner-at-large,  and  shall  be  determined  by  a  majority  vote  of 
the  electors;  thereafter  law  or  nullity,  respectively.  Commis- 
sioners shall  be  subject  to  recall  upon  affirmative  majority  vote 
of  the  qualified  electors,  preceded  by  petition  to  the  Governor 
of  the  State  of  Florida,  signed  by  twenty-five  (25)  per  centum 
in  number  of  those  who  voted  in  the  preceding  election  for 
commissioner-at-large.  Upon  receipt  of  such  petition  the  Gov- 
ernor shall  call  such  election  within  thirty  days.  Upon  recall 
the  term  expired  shall  be  filled  in  the  manner  provided  gen- 
erally for  elections.  The  first  twenty-five  signers  of  petitions 
of  initiation,  referendum  or  recall,  shall  give  under  oath,  their 
residence  and  vocation. 

"Section  VII.  All  Laws  and  Ordinances  of  the  City,  not  In- 
consistent, Retained. — Laws  or  ordinances  not  inconsistent 
with  the  form  of  commission  government  herein  adopted,  re- 
main in  force  and  effect. 

"Section  VIII.  Term,  Qualification  and  Compensation  of 
Commissioners. — The  commissioners  shall  be  elected  for  two 
years,  shall  be  qualified  voters  of  the  city  of  Lakeland,  and 
shall  receive  compensation  in  the  sum  of  one  hundred  dollars 
($10ii.0(i)  per  annum. 

"Section  IX.  Time  of  Inception. — This  form  of  government 
shall  be  in  force  and  effect  on  January  1,  1914,  upon  acceptance 
by  the  people." 

Upon  the  appointment  of  a  municipal  manager,  this  ordi- 
nance was  ordained  by  the  Board  of  Commissioners  of  the  city 
of  Lakeland. 

As  it  stands  it  is  a  monument  of  conciseness,  and,  despite 
the  strenuous  efforts  of  opposing  legal  talent  to  discountenance 
it,  it  has  stood  the  test  of  both  the  lower  courts  and  the 
supreme  court  of  the  state,  and  is  the  basis  on  which  a  com- 
plete system  is  being  evolved. 

It  will  be  noted  that  the  handicap  of  a  legislative  require- 
ment that  a  commissioner  be  elected  from  each  ward  of  the 
city  has  been  cleverly  denatured  by  the  provision  for  recalling 
by  a  vote  of  the  citizens  of  the  entire  city,  thus  preserving  the 
true  commission  spirit  and  yet  conforming  to  the  legislative 
conditions,  and  it  has  not  been  demonstrated  that  the  form 
as  it  now  stands  is  not  an  improvement  over  the  idea  of  elect- 
ing all  of  the  commisisoners  from  the  city  at  large,  since  under 
this  form  every  part  of  the  city  is  insured  a  representative. 

On  October  8,  1913,  by  a  comfortable  majority,  the  voters 
of  the  city  decided  in  favor  of  adopting  the  form  as  outlined. 
Immediately  the  opposition  raised  the  question  of  the  consti- 
tutionality of  the  act,  the  good  old  standby  of  opponents  of 
any  progressive  measure.  In  order  to  establish  its  status, 
it  was  decided  that  the  newly  elected  commissioners  request 
the  circuit  judge  to  enjoin  the  mayor  and  old  council  from 
holding  the  regular  fall  elections  the  following  month.  The 
judge's  decision  in  this  case  would  be  one  step  towards  estab- 
lishing whether  or  not  the  legislative  authority  would  hold. 
The  injunction  was  granted  and  the  judge's  decision  in  refus- 
ing to  dissolve  the  injunction  stands  as  a  masterpiece  of  com- 
mon-sense logical  argument  based  on  the  fact  that  it  was  the 
obvious  intention  of  the  legislature  to  grant  the  powers  desired 
to  the  city,  and  the  obvious  desire  of  a  majority  of  the  voters 
of  the  city  to  adopt  the  form  outlined,  and  therefore  a  possible 
ambiguity  in  wording  should  be  interpreted  in  favor  of  the  de- 
sires of  the  majority  of  the  people  interested. 

This  decision  slill  did  not  satisfy  the  opponents,  and  the 
matter  was  taken  to  the  supreme  court.  Here  so  much  time 
was  consumed  that  January  1st  rolled  around  before  anything 
was  definitely  settled.  This  gave  the  opponents  a  chance,  and 
so  the  old  council,  on  which  the  majority  were  opponents,  and 
who  would  automatically  succeed  themselves  were  no  election 
held,  enjoined  the  new  commisisoners  from  taking  their  seat 
until  such  time  as  the  supreme  court  made  a  decision.  Chaos 
reigned  as  a  result,  for  each  body  insisted  that  the  other  was 
illegal. 
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Fortunately,  neither  side  attempted  to  make  appointments. 
so  the  machinery  of  the  city  continued  under  the  old  employes, 
and.  as  the  mayor  under  the  old  form  was  elected  mayor  under 
the  new  form,  his  signature  on  cheeks  continued  legal 
Finally,  after  about  two  weeks  of  this  rendition,  the  supreme 
court  rendered  a  decision  sustaining  the  commission  form. 
the  old  council  stepped  down  and  the  administration  has  boon 
running  stnoothh  and  efficii  nth  ever  since.  After  several 
months  of  readjusting,  the  time  was  considered  ripe  for  the 
appointment  of  a  manager,  with  the  results  already  mentioned. 
Seen  after  the  manager  was  appointed  the  following  ordinance 
outlining  his  powers  and  duties  was  passed,  and  contains  the 
instructions  under  which  he  is  working: 

"Ordinance  creating  the  Office  of  City  Manager  and  Defining 
the  Duties,  Powers  and  Character  of  the  Office.  Approved  May 
7.  1914. 

"Be  it  ordained  by  the  Board  of  Commissioners  of  th<    i 
of  Lakeland,  Florida:     Section  1.    That  the  office  of  city  man- 
ager is  herein  created,  to  have  such  emolument  incident  there- 
to as  the  Board  of  Commissioners  may  determine  in  any  par- 
ticular instance. 

"Section  II.    The  incumbent  of  the  said  office  shall  be  si 
ed  by  the   Board  of  Commissioners   from   available  applicants. 
and   he  shall  hold  office  during  such  period  as  the  Board  of 
Commissioners  may  then  or  thereafter  designate. 

Section  III.  The  said  officer  shall  be  vested  with  the  pow- 
ers and  charged  with  the  duties  in  the  city  of  Lakeland,  Fla., 
hereinafter  defined:  (a)  To  occupy  an  office  in  the  City 
Hall,  (b)  To  require  the  enforcement  of  the  laws  and  ordi- 
nances,     (c)    To  exercise  control  of  all   the  officers   and   em- 


ployes  of  the  city,  and  to  prescribe  and  direct   their  activity, 
employ  and  dismiss  officers  and  employes  of  the  city, 
d  that  before  employing  or  dismissing  any  department 
head,  the  manager  shall  receive  a  favorable  opinion  on  hi 
templated   action    from   at    least    three  of   the  commissi* 
(el  To  superintend  works  of  construction  in  all  respects  over 
which  the  city  may  have  jurisdiction,     (f)  To  attend  the  meet- 
ings of  the  Board  of  Commissioners,     igi  To  advise  the  Boai  1 
mmissioners,  at   regular  metings  of  the  financial   condi- 
tion of  the  city.     To  make  at  appropriate  times  reports  of  any 
phase    of   city    activity.      To    sngg.st    needs    and    means    of   city 

betterment,     (hi  To  perform  such  other  duties  as  the  Board 

of  Commissioners  may  require  by  resolution  or  by  ordinance. 
iii  To  approve  or  disapprove  the  requisition  of  any  officer 
or  employe  of  the  city,  prior  to  the  purchase  or  other  trans- 
action in  respect  to  the  requisitioned  article. 

"Section  IV.  That  the  said  city  manager  shall  not  be 
deemed  vested  with  control  of  the  judge  or  the  city  attorney, 
provided,  however,  that  if  the  said  named  officers  are  not  in 
harmony  with  the  policy  of  the  city  manager  it  shall  be  his 
duty  to  so  report  to  the  Board  of  Commissioners. 

.--non  V.  That  th.'  said  city  manager  shall  act  subject 
to  the  approval  of  the  Board  of  Commissioners  in  tin'  in- 
stances Stated:  (a)  Courses  of  acts  that  tend  to  form  the 
policy  of  the  city  in  respect  to  any  institution,  (b)  Purchases 
of  a  current  nature  requiring  an  expenditure  of  more  than 
five  hundred  dollars    ($500.00)." 

At  the  present  writing  the  system  is  working  entirely 
satisfactorily. 


Public  Comfort  Station  in  Salt  Lake  City 


The  public  comfort  station  erected  by  the  city  engineering 
department  of  Salt  Lake  City,  Utah,  near  the  intersection  o 
South  Temple  and  Main  streets,  is  designed  to  accommodate 
100  persons  per  hour.  The  inside  dimensions  of  the  men's 
station  are  17  by  2]  feet,  of  the  women's  section  17  by  23  feet. 
It  is  built  of  reinforced  concrete  and  placed  below  the  wide 
sidewalk,  with  sheltered  entrances  located  next  to  the  curb 
line  of  the  street.  Its  cost  is  about  $13,000.  It  is  equipped 
with  the  most  modern  sanitary  fixtures,  lavatories  with  hot 
and  cold  water  and  drinking  fountains  of  the  latest  design. 
It  is  heated  with  steam  and  electrically  lighted,  besidts  tie- 
sidewalk  lights  placed  in  the  ceiling. 


The  floors  are  set  in  white,  vitreous  bexagon  tile.  The 
walls  are  finished  in  glazed  tile  to  the  top  of  tin  stall 
the  rest  rooms.  The  upper  portion  of  the  walls  and  the  ceil- 
ings are  finished  in  Keene's  cement,  painted  with  white-  oil 
paint  and  coated  with  enamel.  All  partitions  are  white  Alaska 
marble  with  nickel  plated  top  railing.  The  women's  section 
contains  an  additional  room  for  babies'  attendance.  The 
doors  are  finished  in  dark  mahogany.  Ventilation  is  effected 
bj    motor  driven  fan.  changing  air  every  ::  minutes. 

Sylvester  a  Cannon  is  the  efficient  city  engineer,  under 
whose  direction  many  excellent  improvements  are  under  con- 
struction. 


Municipal  Improvements  for  1915. 

What  the  Cities  and  Counties  of  the  United  States 
expect  to  construct  during   1915. 


By  April  1  of  each  year  a  very  fair  idea  of  the  amount  of 
public  improvements  to  be  done  during  the  construction  sea- 
son can  be  formed,  and  this  annual  construction  number  of 
Municipal  Engineering  is  published  a  few  days  late  that  the 
latest  information  up  to  the  date  named  may  be  included. 

The  tables  are  devoted  mainly  to  the  cities  of  more  than 
10,000  population,  a  very  large  proportion  of  which  have  re- 
sponded to  the  requests  for  information.  Our  thanks  are  duj 
to  the  Mayors  and  City  Engineers  in  particular  and  to  many 
other  officials  for  their  courtesies  in  making  the  estimates 
and  returns. 

Some  information  from  cities  of  less  than  10,000  population 


has  been  obtained  from  city  officials  and  from  other  sources, 
and  it  is  included  in  the  tables  also. 

All  the  information  is  fresh,  all  of  it  having  been  received 
in  this  office  since  February  10. 

The  data  concerning  pavements  in  cities  and  county  road^ 
have  been  tabulated  as  that  seems  to  be  the  method  of  presenta- 
tion most  desired  by  the  reader.  The  information  concerning 
other  improvements  has  been  arranged  in  paragraphs.  In  all 
cases  the  arrangement  is  first  alphabetical  by  states,  then 
alphabetically  by  post  offices  in  the  states.  In  the  tables  of 
<  ounty  work  the  arrangement  is  alphabetical  by  county  seats 
under  each  state,  the  name  of  the  county  being  given  with  the 
county  seat. 


STREET  PAVEMENTS-1915 


n 


Alabama — 


Arkansas — 

Fort     Smith 

Hot    Springs 

Pine     Bluff 

California — 

Alhambra     2m        

Long    Beach...  5.5m  lm 

Los     Angeles 

Pasadena     

Pomona    9.5m        

Porterville     472,750y        3 

S.     Bernardino 

San   Francisco.  .300, OOOy        

San     Jose 4m  Gm       ... 

Santa    Barbara.    60, OOOy        

Santa    Rosa....    26,288y        

Colorado — 

Boulder    not   yet   determined 

Canon     City None        

Denver      25, OOOy        

Trinidad Not  yet   determined. 


Danbury    

Danielson not   yet    determined. 

Meriden      

New    Haven 

Rockville     None        

Torrington 0 

Waterbury     


Pensacola 

St.     Augustine. 

Tallahassee 

Georgia — 

Americus    

Atlanta     

Cordele    

La    Grange. . . . 

Rome     

Valdosta     

Waycross     


lOO.OOOy   372. OOOy 


12b 

16  j  

28691 

10, OOOy  

$14,000  

6m 

2.570y  

$5,000 

0.75m  ...... 

2m  

40. OOOy  20,000y 

11, 000y'  '..'...'. 


$4,600  sev'r'l  m 

3.6m       

23.715y 

lir 

66.0391  

30.000y  

9.000y"        

10. OOOy  

i'tra 

$20,000       

12. OOOy'        ...... 


50ma 

$l,600a 

......'        6.0001n 

158. OOOy 

Ipa 

9.240y  

$115. 000a 

6.000ya 

$27. 000a 

.  .  ...  $700.000as 
20.000yg 
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City 

Illinois — 

Alton     

Aurora      10 

Berwyn     

Bloomington     .  . 
Blue    Island.... 

i  'alio      

Charleston 

Chicago    Hghts. 

Cicero     

Clinton     

Decatur     

Duquoin 

Elgin      

El     Paso 

Galesburg     

Joliet     

Kankakee    

Litchfield      

Minonk     

Moline     

Oak     Park 

Pana 

Peoria   

Quincy 

Rushville      

Spring     Valley. . 

Sterling 

Ta-ylorville     ■■• 
Waukegan 

Indiana — 

Anderson 

Angola    

Brazil    

Clinton      

Frankfort 

Gary     

Hammond  •  •  ■ 
Hartford  City 
Huntington  .  • 
Indianapolis  . 
Kingman  . .  ■  • 
Logansport    .. 

Madison     

Nappanee  .  ■  ■ 
Noblesville      .  • 

Peru     

Richmond  ..  • 
South  Bend... 
Xerre  Haute. 
Valparaiso  .  • 
Vincennes  .  • 
Wabash 
Warsaw 


Not   yet   determined. 
..     20.260y 
.     25.300y 


Not   yet    determined. 
lO.OOOy 


$53,S60 


2,'659y     131,360y 
No  estimate  yet. 

Not    yet   determined. 


Not    yet   determined. 

None        

2.050y 


15.490yd 

2". >>' 


5.5m 

2.100V 

.    11.050y 

,  $8,000  00 

.      l,500y 

10< 

-n.hUOy 

171. 
■S.l 

'.'.            101. 

.'.    3fi.546vd 
..    16,456y 

"...  ,  16yd 

$6,000.00 

.  .      S.ODOv 

lO.OOOy 
15'4'9'0'yd   15,490yd      15.490yd 
..'  lm  im 

4.000y 


"l4pd  «Pa 

:'.00Oy'd        8  >'' 

......    $20,000.00 

5.500y 


0  s 


40.000yd   40.000yd 
.'.'.'...     22,900y 


6.200y 

Ymi 


£  C 


15.000y        5.000y 


25.000yd 


Not   yet   determined. 
Not  yet  determined. 


.S5.000y 


Belle    Plain 

Burlington     •  ■  -  ■ 

gXUFa,.s::::4o0."oy    7.«* 

'cfdar     Rapms..70.000yd70.000ydd 

Clarinda     

Clinton      

Council     Bluffs. 

Des    Moines    .  .  ■ 

Dubuque 

Emmettsburg 

Forest    City 

Fort  Dodge 

Grinnell    

Iowa    City 

Keokuk 

Mason     City. 

Sigourney     

Washington     . .  • 

West     Liberty.. 

Kansas — 

Arkansas     City. 

Chanute     

Clyde     

Coffeyville    

Fort     Scott...- 

Fredonia     

Holton    

Independence   . 

Leavenworth     ■ 

Newton     

Ottawa    

Pittsburg 

Salina    


OOOj 

1     655 


1.(1001 
22,obiyo      22.000yd 



$60,000 

$29,000 

3  1 

1.200y 
25.000y 
20.000y 
1.6m 
1.25m 
29.400y 


nil 


Kentucky — 

Covin 
Hopk 
Lexington 

Mayfleld  . 
Middlesbor 
Owensboro 
Paris 


5.15m 

.  $110.000d 

None 


15,000y     20.000y 
lm      

'.'.'.'.'.  '.$110. OOOd 
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Maine — 

Old     Tov 


Massachusetts 

Adams    




I  : 

B dine     

Cambridge Nol    ye]    deti 

Gloucester 

La  \\  rence    

Lowell     

Not  yet   dete 

Newburyporl     

Palmer     

Reveri      

Salem     2,000y 

Stoneham     

Webster Not    yet    detE 

Westfleld    

Woburn     None       . . . . 


MJchigau — 

Alpe 


Arbor lD.OOOy 

Benton    Harbor T.OOOy 

Cadillac    

Detroit    

Dowagiac     

Flint     S4.950y  

Ionia Not    yet   detern 

Manistee     

Marquette    

Menominee    5,000y 

Monroe 

Port     Huron 

Royal     Oak 

Saginaw   33.500y         

Minnesota — 

Austin     

Duluth    17,000y  

Eveleth     

Mankato    

Owatonna    None       

SI      I  1 1 


ined. 

0.75ii 


§2 

.5  a 

Sh 

El 

3c 

Be 

HS 

n 

40.000y 
2,000 

Mississippi— 

Gulfport 

Hattiesburff     

Laurel     5,700y  

Meridian     

Vichsburg    

Missouri — 

Carthage     None        

Columbia 1,11'Oy  

Kansas      City...  od  

Maryville     

St.    Louis 

Sedalia 

Webb     City 

Montana — 

Billings 35,000y 

Bozeman 40.000y 

Great  Falls 9.200y 

Helena 

Missoula 10,305yd    10,305yd    10,305yd 


5md 


Grand    Island. 

.    lO.OOOy 

70.000y 

Omaha 

.    35,40Sy 

20,721y 

S.    Omaha 

ll.SBOy 

New  Hampshl 

re 

New  Jersey — 

.    94,300y 

determined. 

Montclair 

Ira 

Pi  it  i,      v,  „!,,,. 

Pbillipsburg    . 

Princeton     . .  . 

13.000y 

i :  i  ■  1  ■  <  '!imi 

Roselle    Park. 

Wellington 

.  .Not   yet 

determined. 

Westfleld    .... 

New  Mexico— 

Roswell    

35,365y 

Silver   CltJ 

12b 

1.123y 

2.5m 

26,590y 

° 

4,000y 

900y 
5.000y 

1.2001 
4.6m 

55, v 

60,0003 

20,000y 

od 

4,083y 

5p 
40.000y 

lO.OOOy 

lO.OOOy 
10.305yd 

5md 

20.000V 
20.000y 

0.75m       6  OOjbj 

$900.00       


ll.OOOy       54,6003 


:;  \       I.".. y 


14  SISv        12.550y  7,1061 

34,S18y  53,0611  

20.450y        20,780y  


l.OOOy 
13,850y 


20.800yd 
lS.OOOy 


■a 

I  5 

12,000yr 

Kma 

Ipd       

9,0001  



l  I! 

I  960ys 

2401  

1  l  : (  

.    13.048y         

1,8001a 

.    20,000y  

10.S50yr 

70.000ya 

28,660yl 

i  5ml 

od         

75.000ya 

10,305yd         

'.'.'.'.'..  ll.aTL'yli 



21,060ya 

9.200yd        
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STREET  IMPROVEMENTS-1915 


'.Not   yet   determined. 


i'li'be'done  by  the  city. 


City 

New  York — 

Batayia 
Corning 
Cortland     •  ■  ■ 

Dunkirk    

Elmira     

Geneva  ■  -  - 
Gloversville 
Herkimer     . 

Hornell 

Hudson    

Jamestown    .  •• 

Kingston 

New  York  City 
Bronx   Boro. 
Newburgh 

Norwich      

Oswego    

Pelham  Manor 

Plattsburg     , 

Poughkeepsie...     Proposals 
Schenectady     .  ■•  ™? 

Utica      2.61md 

Watertown    

North   Carolina—  

"hr.rlotte      4  "•-'  ,-■  tcOy 

?"^mviiie.  Nothing   >:.    determine: 

bj**itz  isci:yi      • 

Newbern     None        "" 


3,0001 

5  imnv 


3.0001 
956y 


lO.OOOy 
I0,610y 
1,400s 


i'.OOOyd     7id00y'    28.000yd 


27,000y 


12.000ydz 


.  173.700y 


12.000yd 


G5.500y 


not   yet   made  up 

3m       .  • 
.61md 


2.61md 


North  Dakota — 

Minot     

Ohio- 
Akron      

Athens    

Cambridee 
Chillicothe  • 
Cincinnati  .. 
Cleveland  .  • 
Columbus  .■  • 
Coshocton    .  • 

Dayton 

Delaware  ••  ■ 
E.  Liverpool 
Fremont  .  -  ■ 
Greenville  . 
1 1  imilton  .. 
Lancaster  . 
London  .... 
Lorain 
Mansfield  .  ■ 
Marion  •  ■  ■ 
Midclletown 
Nelsonville 

Newark     

Newcomerstown 

Norwood    

Painesville 
Portsmouth 

Sandusky      

Springfield      

Steubenville 

Tiffin      

Tippecanoe 

Troy    

■Warren   

Wash.   Ct.  House 

West    Park 

"VVooster    

Oklahoma — 

Bartlesville    

Chiekasha 
Dorant       


None 


29.6S0  y 


$32,000 
lpd 


V   v 

■■.::  \ 


5.150V 


3.000y 


2.Glmd 

lp 


1  1 


....125  n  n 

,,469 
IE  000y 
2,240y 

Z3m 

"...      2,0001 
'.'....    80.400M 

2m 


110.200g 


!.000y 


10,000y 


3,600y 

3,700y   lOO.OOOy 


lu.mliiv 


$24,000.00 


35.722.V 
lpd 

l  1  

,      3,B90y 


2,S00y 


5,000y 


4,6001 


..  $20.00 


l.OBOy 


lS.OOOy 


None 


Enid 
Tulsa     .  • 

Oregon — 

Astoria  -  -  ■ 
Baker  City- 
Eugene     .  ■  ■ 

Med  ford    .. 

Portland     ■ 


None 
.  .40.000y 


S,730y 


12b  

s'.OOOy 


lO.OOOy 


contemplated. 
19,000y 


20,000y 
16,000y 
2  12m 


Pennsylvania — 

/Ulentown    

Arehbald    

Ashley    


36,070y 


a.oooy 


2.700y 


None 


Beaver    

Bradford    

Carbondale    .  .  ■ 

Carlisle     

Catasauqua     . . 

Coalclale  

Coraopolis 

Dubois     

E.    Pittsburgh. 

Erie    

Farrell     

Franklin     None        '.■••• 

Freeland     proposed. 

Glassport -^v"" 
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6.000y 

786y         

45,oooy         •■;;" 

i3b?oy  8.500y 

" ' ' '       "  '  lm  

toccy  3°00y 


.SO.OOOy 

None 


16.250y 
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So 


None 


:ided   yet. 


T1..ni<  stead  .  . 
Jersey    Shore. 

Juniata 

Kane    

Lebanon  .... 
McKeesport  . 
Meadville. ... 
Middletown    .. 

Milton 

Monaca 

Morristown None   contemplated. 

Nanticoke 

N.    Braddoek 

Oil    City 

Philadelphia     

Pittsburgh    5.2251  

Plymouth     None        

Tamaqua    None        

Tltusville    None        

Tyrone Not  yet  determined. 

Williamsport    

Windber   None        


Rhode  Island — 

Cumberland     

Newport     21,S50y 

Pawtucket Not   yet    determined. 

Westerley Not   yet   determined. 

Woonsocket . . .  .     No  estimate  yet. 

Sou tli  Carolina — 

Anderson     5250, OOOd  $250,000d        

Blackville    

Columbia    45, OOOy  

Greenville    

Newberry    None        

Orangeburg     

South  Dakota — 

Lead    

Sioux     Falls 63, OOOy  

Tennessee — 

Jackson    

Johnson     City. .  .  2m        

Texas — 

Abilene 

Corsicana      .  .  . 

Ft.    Worth. . .  . 

Houston    

Laredo    

Lufkin      

Paris    

Sulphur    Spgs. 

Taylor    

Terrell     


Not   yet    dete 


lined. 

lm 

50,000yd 


Virginia — 

Danville Not  yet  determined. 

Newport   News.         None  

Richmond Not    yet  determined. 


Staunto 


Xot 


Washington — 

Aberdeen     20.000y  5,000y 

Bellingham    ....  2m        

Everett     20.000y  

Seattle    7m  0.3m 

Spokane      .'10.000y  

Vancouver    None        

Walla    Walla 20.0003 

West    Virginia — 

Charleston    ....    3.000yf  

Elkins     

Huntington 

Parkersburg 

Wisconsin — 

Appleton     23.000y  

Beloit       120,000yd   120,000yd 

Fond  du   Lac 

Green    Bay None        

Jefferson    

La    Crosse 

Madison     

Marinette     .... 

Neenah    

New    London.  . 

Racine     

Richland  Ctr. 
Sheboygan  .... 
Stevens    Point. . 

Superior     

Watertown    . . . 

:        

West    Bend 


20.000y 


831.000       129.000 


OOOy 
600yd 


50, yd 

"'3p' 


35. OOOy 
Ipd 


15.000y 

0.4m 
40,000y 


S0.000V 

1.5m 

$23,000 

i  i01 


l,600y         

3ba 

1,3001    Foot  note 


51  I, a 

v  a 


2. OOOy 
3.600yd 


3.  OOOy 

120,000yd 

2.9001 

1.5md 

18  570yd     .  .  . 

7. OOOy 

,216yd 


8,216yd 


Foot  note — Pittsburgh.   Pa.  also  23,150  lin.   ft.   Block  Stone.  Ligonier  and   Relaying  400.000   sq.   yds.    asphalt   and   10.000   sq.   yds  block  stone. 

a — Kind  not  decided,  b — Blocks  of  street,  d — Of  one  or  more  kinds  marked  with  "d"  on  same  line,  e — Plank,  f — Fibered  asphalt,  g — Chert, 
h — Vertical  fibre  brick.  i — Novaculite  resurfacing.  1 — linear  feet.  m — Miles,  n — 4-inch  concrete  base.  .^-ineh  oil  surface.  o — Amount  not  yet 
determined,  p — Contracts,  q — Granite  repaying,  using  old  foundation.  r — Resurfacing  with  Tarvia.  s — Paving  and  sewers,  v — Resurfacing,  y — 
Sq.    yds.     z — Asphalt  blocks. 
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COUNTY  ROADS-1915. 


City  and  Co 


Ec 

n 


None. 


Alabama — 

State 

Andalusia,   Covington... 

Clanton.   Chilton 

Geneva,   Geneva 

Guntersville.  Marshall.. 

Hamilton.  Marion 

Jasper.  Walker 

Luverne,  Crenshaw 

Monroeville.  Monroe    . . . 

Prattville,  Autauga 

Scottsboro,    Jackson.... 

Talladega.  Talladega 

Tuscumbia,    Colbert 


MS 


.liable  from  the 


So 


STREET  GRADING 
IN  CITIES-1915. 


of   state   aid    roads. 


Some   road  construction   already  contracted  for. 


Pine  Bluff:      About    S 

California — 

San  Jose:      5  miles 
Santa  Rosa:     310.000 

Colorado — 

Canon  City:     3  miles. 
Connecticut — 

Branford:     6  miles. 
Bristol:     2.5  miles. 
Rockville:     2  miles. 
Torrington:     1  mile. 
Waterbury:      $10,700 


Arizona—  About   $1,500,000.00  will  be  expended 


Stat 

Holbrook,    Navaj 

Yuma.  Tuma   .  . . 


Arkansas — 

Benton.    Saline 

Grannis,   Polk    

Malvern,     Hot     Springs. 

Monticello.    Drew    

Morrilton.    Conway 

Paragould.  Green 


Georgia — 

1.1    ■ ;.  ajige 
VaJdosta: 

Illinois — 

Elgin:      10 
Oak  Park: 


69.000 


tiles. 


:ity  labor. 
1.  yds. 


etion  yet. 


California- 

State iT„_- 

Colusa.  Colusa None. 

Downievilie,   Sierra £     „; 

El   Centre  Imperial No  ot 

Eureka.   Humboldt None.  lm 

Fairfield,   Solano   

iaJSI?^.^1":::'  *:,*.  t»™s  =«*  t-  * 

Marysville,   Yuba 

poriWnn(1   Pitv    San  Mateo " "  ' 

SalS  M-nt^y  **"*  000.00  on  rorf.  M 

San  Diego.  San  Diego 

Santa  Ana.   Orange 

Visalia.    Tulare    

Woodland.  Yolo 


of  Calif.   State  highways 


Colorado — 


Florida — 

Brooksville,  Hernando   

De    Funiak    Springs.   Walton. 
Green  Cove  Springs,  Clay... 

Key  West.  Monroe 

Miami,   Dade 

Ocala,  Marion 

Palatka.   Putnam   

St.   Augustine.  St.  John 

Tavares.  Lake    


Probably    $350,000.00 


state. 
I   bridges. 


liable    for    grading. 


of    $S53.733.37    to   exp 


■nd   to   Oct.    1, 


Idaho — 

Blackfoot.  Bingham «° 

Grangeville.   Idaho No 

Lew  iston.  Nez  Perce 


ete   and    brick.    35   mile 


Albion,    Edwards    

Aledo,    Mercer    

Alton,  Madison 

Ancona.  Livingston 

Cambridge.  Henry   

Canton.    Fulton    

Carlyle,  Clinton 

Carmi.   White    

Danville,  Vermillion   ... 
Effiingham.  Effingham 
Freeport.    Stephenson    . 
Highland.   Madison    . .  . 

Jerseyville.  Jersey 

Joliet,  Will 

Kankakee.  Kankakee  . 
Lawrenceville.  Lawrenc 
Mackinaw.  Tazewell  .. 
Marion,  Williamson  ..  . 
Monmouth.    Warren     .  . 

Monticello.    Piatt    

Morris.    Grundy    

Mound  City.  Pulaski.. 
Mt.  Carroll.  Carroll... 
Nashville,    Washington 

Oswego.    Kendall    

Paris,    Vermillion     .  - 


Pi  m 


Bur 


9.250y 

7001 

60md 

fiOmd 

1.5m 

lmd 

lmd 

5  8001 

.    .  .         S.0001 

0.7  im 

lr 

lr 
4i 

15  mb 

1.25m 

Robinson.  Crawford  . 
Rockford,  Winnebago 
Rushville,   Schuyler 


Kansas — 

Hutchinson:  10  miles. 
Salina:  12,000  cu.  yds. 
Topeka:     21,000  cu.  yds 

Kentucky — 

Hopkinsville:  3  miles. 
Mayfield:     2  miles. 

Massachusetts — 

Gloucester:     About  3   rr 

Michigan — 

Benton    Harbor      2    mile 
Cadillac:     4  miles. 
Manistee:      700    cu.    yds 

Minnesota — 

Austin:     40  blocks. 
Ev<  rett:     $7,000. 
Mankato:     One-hall    m 
2  ma 

Mississippi — 

Meridian:      23,214    CU.    ! 

Missouri — 

Carthage:  2  miles. 
Sedalia:  l\i  miles. 
Webb  City:     1%   miles 


and 


$29.9S2b 


Montana — 

Billings:      10    miles. 
Great   Falls:      2.000   ft. 

Nebraska — 

Omaha:      200,000   cu.  yds 
South  Omaha:     60.000  ct 

New  Hampshire — 

Laconia:     1  mile. 

New  Jersey — 

Montclalr:     2  miles. 


Norwich:      20   miles. 
.  :  ady:      1    mile 

North   Carolina — 

:,         11      mill  a 

North   Dakota — 
Minot:      2   miles. 

Ohio — 

Cleveland:     3 

Hie:     2   miles. 

t,  ...        ::. '"     yds 

Oregon — 

Utoria:     70.00 

Medfo'rd:     3   miles. 

,,,i :     is  1   miles, 

Penns]  Ivanla — 
i-, ,  eland     1.500  ft. 

3 :n.i      22.000    cu.    yds 

Nantieoke:      About    2    m 
Oil   City:     2.700  cu.  yds. 

South  Dakota — 

I         2,463    ft. 
SIOUX    Falls: 


Texas — 

Taylor 


2  miles. 


Virginia — 

Newport    Ni  ' 
Washington — 

Aberdeen:     500  

.  .  ,1  \bout    2 

Seattle:      -'<   miles. 
Spokane       2   miles. 

w  igconsin — 


,::'' 
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ROAD  GRADING 
IN  COUNTIES-1915. 


ind   County 

Shelbyvllle,    Shelby    .... 
Id,    Sangamon    .  . 

st, i  i,i.ii.    i.,   i  lavii  ss 

Tuscola,    Douglas    

Watseka,    Iroquois     

in.    Lake 


K 


I  i 
So 


thing  defin 


Indian  it — 

Bloomfield,    Green    

Bluffton.    Wells    

Boonville.    Wan 
Brownslown,   Jackson    .  .  . 
Columbia    City.    Whitley.. 
Columbus.   Bartholomew    . 

Dana.    Vermillion    

Bvansville,  Vanderburg  .. 

Fairland.    Shelby    

Flora.    Carroll    

Goshen.    Elkhart   

Greencastle,    Putnam     . .  . 

Greenfield.    Hancock    .  .  .  . 

own.    Wayne    .... 

Kentland.    Newton    

Laporte,   Laporte   

Lagro.   Wabash   

Lebanon.  Boone   

Lawrenceburg,   Dearborn 

Madison.    Jefferson    

Martinsville,    Morgan    .  .  . 

Montieello,    White    

Mt.    Vernon.    Posey     

Peru,    Miami     

Petersburg.   Pike    

Plymouth.    Marshall    .... 

Portland.    Jay     

Princeton.    Gibson     

Rockville,    Parke    

Salem.   Washington    

Shelbyville.    Shelby    

South    Bend.    St. 

Spencer,    Owen    

Sullivan     Sullivan    

Terre  Haute,  Vigo   

Upland.    Kosciusko    

Vevay.    Switzerland    

Vincennes.    Knox     

Washington.    Davis    

Winamac,     Pulaski     

WolCOtt,     "White     

Worthingtnn.    Green    .... 

Iowa — 

State     

Brett.    Hancock    

Clarion.    Wright    

Clinton,    Clinton    

Davenport.    Scott    

Des   Moines.    Polk    

Dubuque.    Dubuque    

Estherville.   Emmett    .... 
Ft.    DofU:<       W  ebsti 
Knoxville.     Marion     


Log 


ll.i- 


Manchester.    Delaware    .  .  . 
Mason  City.   Cerro  Gordo. 

Nevada,    story    

,    Sac    

Tipton.    Cedar    


Kansas — 

Abilene,    Dickinson     

Clyde.    Cloud     

El  Dorado,  Butler 

Emporia.    Lyon    

Fredonia.  Wilson    

Gates  Center,    Woodson 

Hoxie.    Sheridan    

Johnson,    Stanton Nothing. 

Leavenworth.    Leavenworth...      Nothing. 

Minneapolis.    Ottawa Nothing. 

Mound    City,    Linn 

New  riysses.   Grant Nothing. 

Russell   Springs.   Logan Nothing. 

Topeka,   Shawnee    

Wichita.    Sedgwick    


Kentucky — 

Statr-    

Ashland.   Bovd   

Barawell,    Carlisle    

Bedford.    Trimble 

Bowling   Green,    Warren. 
Brownsville.    Edmonson    . 

Burlington,    Boone   

Caneyville,   Grayson 

Danville.    Boyle    

Frenchburg,    Menifee     .  .  . 

Glasgow.    Barren     

Harlan.    Harlan  

Hodgenville.    LaRue 

Hyden.     Leslie     

Lockwood.    Boyd     

Louisa.   Lawren* 


6,5001 

4.000.V        1    ' 

8, 

6, 2m 

1.5m 

Mil 

0.75m  0.75m 

1.3001 

5m       



1.2m 

3m 

3m 

17m 

lm 

I! ; - 

9.400y 



2.6m       

17m        


70m 

5m 

31m 

3m 
2m 

4mh 

15m 

1  25  m 

3m 

S7.S2S 

16m 

7.75m 
12.0001 

20m 

60m 

14.6m 

IS 

in   lull 

8m 
6,7511 

5m 

3m 

5.691?1 

10m 

15m 

8m 

|16,280r 

i  ii\ i 


S12.000r 
lmn 


"tog 


200m   300.000yk   75.000yp 

6m       

15m       


14m 
9m 

lOmh 


Alahama- 

Clantoi 

.   Chilton    countj 

35 

miles. 

Hamilt 

,n.    Ma  linn    <  ,,utit\ 

:      4( 

miles 

. 

Walker  co, it.lv 

50  m 

lies. 

nty: 

:'.",   m 

le 

Arizona — 

II, ,11, t',, ok.  Navajo  county: 
K  ingman,  Moha  ve  count  y 
Tucson,  Pima  i  ounts  :  2i 
Yuma,   Yuma  county:      5    n 


Mt  i'..  i  a.    Hot    Springs 

Monti,  olio.     In,  co 

I  ';i  ragould,   Grei  n 


tltj  : 


200   mile 


California — 

lunty :      4   miles. 
Fairfield,    Solano   county:      5    miles 
Los    Angeles,    Los    Angeles   county:    30    m 
San     Diego,     San    Dfego    county:       About 

Weaverville,    Trinity   county:     4   miles. 

!■  lorida — 

Si      vugustine,   St.   Johns  county:      f,0  mile 
ires,    Lake    county:      329,630   cu.    yds. 

Idaho — 

About   400   miles   of  road   grading  to   be   c 

in    the    state. 
L,. wist, ,n.    Nez   Perce   county:      75   miles. 

Illinois — 

I'atttii,    White    county:      300   miles. 
Galesburg,    Knox  county:      500   miles. 
Garrison.    Hamilton    county        500 
Jerseyville.      Jersey     county:        500      ml! 

maintenance. 
Kankakee.     Kankakee     county:       SO     to 

miles. 
Louisville,   Clay   county:      12., 
Mackinaw,    Tazewell    county:      S.000    cu. 
Monmouth.    Warren    county:      20    miles. 
Morris,  Grundy  county:.  30  miles. 
Mound    City.    Pulaski    county:       100 
Mt.     Carroll.     Carroll     county:       400     mil 

in:,  intenance. 
Mt.    Sterling,    Brown   county:      500   miles. 
Paris.    Vermillion    county:      2  S00    cu.    yds 
Peoria.   Peoria  county:     100   miles. 
Prim  ,  t,,n.    Bureau    i  ounty       1  50    mil<  s. 
Robinson,    Crawford    county:      16    miles. 
Rockford,    Winn.l.ago   county:      20   miles 
Rushville,    Schuyler    county:       300    miles. 
Son  nto     Bond  county:      400 

mon  county       1.200  nvl 

mghurst,    Henderson    county:      100    m 

Taylorville.   Christian   county:      850    miles 

Indiana — • 

Columbia   City,   Whitley  county:      85   mil' 
Goshen.    Elkhart    ,  01 
Miami    count' 

Rockville.    Pa:  1 ■    miles. 

Spi  in  ,  r.    Owen    count' 

Iowa — 


Sta 


: 


lies 


\,i,  i.   Dallas  counts 

Kossuth    ,,,,  M 

■,.     .       eolintV 

Brett.    Hancock    county        1" 
Carroll,    Carroll    county:     6   n 
'!]...    Appanoose    count 
Floyd    county: 
Cherokee.    Cherokee   county: 
Clarion.    Wright    eomm  :       70 
Clinton,    Clinton    county:       10 
Dai  enport.    s.  ,,it    .ounty:      3 
1 1.  ins. ,ii.   Crawford   county:      1 
Des  Moines.    Polk   i  ounty:     2: 
Dubuque.    Dubuque   county: 

ito  conn 
Estherville.    Emmett    county: 

Id,    Jefferson   county: 
i'i     Dodge,  Webster  county: 
Forest   City,   Winnebago  coon 
tunty:      I 
ton,   Franklin   county: 

Ida   county     60  m 

Iowa    City,   Johnson    county: 
1 1 1 1.  \  :       1 


Bur 


Ki 


'-ill, 


Mar 


!  arrison  county : 
M.i  toll,  st.  r.     I"', 

■  : 
Montezuma.    Poweshiek    c 
■  .      ii     Story    county:      I 
Red    ''ii 

Rapids,  Ly 
Sac  City.  S*c  coi 
Sigourney.    Ki-.l-i 
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P  o 
HO 


Madisonville,    Hopkins 

Mason.    Giant     

Mentor,    Campbell     .... 

Middlesboro.     Bell     

Montieello.  Wayne  .... 
Paducah.     Mel  !ra<  I  -  n 

Pineville,    Bell   

Preston.    Bath    

Richwood.  Madison  ... 
Shelbyville,  Shelby  .  . . 
Shepherdsville,    Bullitt 

Stanford,    Lincoln 

Tomkinsville,    Monroe   . 

Vaneeburg.   Lewi?   

Versailles.    Woodford     . 


Louisiana — ■ 


Welsh,    Jeffe 

Maine — 

State 


St.  Tamany 
les.  Calcasie 
Davis 


Mar>  land — 

Cambridge,   Dorchester 
Centreville.    Queen     Ann 

Easton.    Talbot     

Frederick,  Frederick  ... 
Rockville.  Montgomery 
Snow    I  lill,    Worcester... 


.Massachusetts- 
State    


Michigan — 

Beaverton.  Gladwin 
Corunna.  Shiawassee 
Crystal  Falls,   Iron  ..  . 

Detroit,  Wayne   

Eseanaba,    Delta 

Hart.    Oceana    

Hillsdale.    Hillsdale    .. 
Houghton.    Houghton. 


n. i 


ell,    Livi 


Iron    Mt..    Dicki 


Kalamazoo.    Kala 

Kalkaska.   Kalkaska 

L'Anse.    Baraga Nothing. 

Manistee.    Manistee    

Menominee,  Menominee 

Mio,    Oscoda None. 

Munising,    Alger    

Rogers.    Presque    Isle 

St.   Ignace,   Mackinac 


Tr.i' 


Cii 


Gr 


nd   Traverse 


West    Branch.    Ose 


State 
Alex; 


,iK  hi 


Cambridge,    Isanti    

Foley,    Benton    

Granite   Falls,  Yellow   Medii 

Ivanhoe,    Lincoln    

Red   Lake  Falls.   Red   Lake 

Shakopee,    Scott    

Walker,    Cass    

Wheaton,    Traverse     

Willmar.    Kandiyohi     

Windom,   Cottonwood    

Worthington.    Nobles.  .  . 


Mi  si 

Colu 


ippl— 

jus.    Lou 


Missouri — 

Bolivar,    Polk    

Brays      Miller     

Clayton,   St.    Louis    

Columbia.    Boone    

Dixon.    Pulaski    

Farmington,   St.   Francois. 

Exeter.   Barry    

Jackson,   Cape   Girardeau. 

Jefferson   City.   Cole  

Ironton.    Iron    


Kingston.    Caldwell    .  . 
Linn  Creek,    Camden  . 

Luray.    Clark    

Palmyra,    Marion     .  .  .  . 

Potosi,    Wash 

Roll.t.    Phelps 

St.   Charles.   St.  Charle 

Trov.    Lincoln    

Warrenton.   Warren  .. 


Smb 

20mh 


26mr 
$400,000 


! 


121'n.d       120md       12t)md 


2  ill  mil 

4ni        

10m  n  5m 


lOmf 


ROAD  GRADING 

(Continued  1 


Tipton,    '  i  .1. ml  v  :       IBS    miles. 

Toledo,    Tama  county:      8   miles. 

Washington    .Washing untyi      10    mil 

h.avy   grading;  35   miles  tractor. 

Kansas — 

Ibilene,    Dickinson    county:      50    miles. 
Ashland.    Cla.rk    county:       About    35    miles. 
Beloit.    Mitchell    county:       80    miles    new 


iBlliill 


80 


..lily: 


Cimarron.    Gray 

Clyde,    Cloud    county:      173  miles   regrading. 

Council    Grove.    Morris    county:      50    miles. 

ly.    Ford    county:  200    mill  3 

El    Dorado.    Butler   county:  60    miles   new. 

Fredonia.    Wilson    county:  25    miles 

tunty:  75   to   100  miles. 


Greensburg,    K 

Holton,     i 

ii""     Sheridan  county:      I   miles 

I.ila.    Allen    county:      HO   miles. 

i  e,    Hodgeman    counts         GS 

i..ii.i'i  Kearney  county:  30  mil« 
Leavenworth,      Leavenworth      coi 

miles — maintenance. 
Lyndon,  Osage  county:  40  miles 
Newton,  Harvey  county:  3::  mil 
Russell,  Russell  county:  15  mil. 
Sabetha,  Nemaha  coun!  \  90  m 
Topeka,  Shawnee  county:  210  i 
Ti  ibum  .  Greeley  county  :  20  mih 
Wichita,    Sedgwick    coui 

Kentucky — 

Bardwell.    Carlisle    county:      -mo 

Bedford.    Trimbl intj  10    m 

Bowling  Green,   Warren    coun   J 
Burlington.   Boone  county:      275  i 

Dixon,    Wi  bster    counts  :      I m 

Henderson,    Henderson    county: 

maintenance. 

Hodgl  hi  ill.-.    LaRu mil  y        351 

Madisonville,    1 1  o 

Mentor     Campbell    county:      20    . 
i  'adui  ah,    Mi  i  lra>  ki  n    county  :      31 
Pineville,    Bell    counts  :      34    mile? 
Owingsville,    Bath    counl 
Richmond,     Madison     c ity: 

maintenance. 
Stanford,    Lincoln    county:      100    i 
Vaneeburg     Lewis    county:      50    i 
Versailles.    Woodford    county:      s 

Maryland — 

Easton.   Talbot    county:     20  mile: 

Michigan — 

Bes  .  mi  i     i  log Is  :      m 

Crystal    Falls.     Ir lOuntJ  !0 

Es ba.    Delta    counts 

Hillsdale.  Hillsdale  county:  20 
iron  Mountain,  Dickinson  county 
Kalkaska,    Kalkaska  county:     5 

Manistee.    Manlsl :ounty        .    i 

Rogers,  Presque  Isle  counl  j  5 
St,     [gnace,     Mack  Inac    counl  j 


il,s- 


Clty,    Grand     r 


innesota — 
Uexandria.    Douglas    county:      12 

Hi  iiinl  M      Ii.  III. mtj  '    '     m 

Blue     Earth,     Fanibaull 


in   to    15 

llll" 

Ml  'I "mi 


miles. 

Martin   eountj 

oh  s     ton  county: 

Granite    Palls,    Fell 



rvanhoe,    I 

I.i      sin  in-    Cent. 


W  I"'"  ton     T 

Will. ii. ii,    Kandiyohi 
Windom,   Cottons 


Bethany,    Harrlsoi inty:      120,000  cu.  yds. 

Brays,    Millei nl  i        125  ...lies. 

Dall  35  miles. 

I'nlnnil luntj  1   miles. 

Dixon,    Pulaski  counts       40  mil. 

Barry  enmity:  75  in 
Fulton,  Calls  way  count  y:  7 
i    ,  i    ,,,,    Cap.    Gil  irdi   hi    i  ounty:     5  miles. 

Jefferson    i  111  y,   C miles. 

Ironton,    I.m nty: 

laldwell    county:      20 

i ..  ..ii"  i     si. .ii, v   eountj 

Linn  Creek     C I.  n   i  oui    ■        1 3   mil.  3 


r." 


Clark 


M 


700     mile 
1,100    ft. 
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Nebraska- 

Blair,     Wa 


ii., 


isluir 


i:  , 


New  Jersey — 

Beh  !d<  n  ,   Warren 

Newton,    Sussex 

Mt.    Holly,   Burlington None. 

Somei  \  hi-,    S  .mei  s<  i    

New   Mexico — 

State $4S8.1f 

Alamagorda,    Otero 

Las  Cruces,  Dona  Ana 

i,as  Vegas,  San  Miguel 

Raton,    Colfax 

New  York  — 

State     

Albion,   Orleans Nothing  definite. 

Auburn,    Cayuga 

Canandaigua,    Ontario 

Ellicottville,    Cattaraugas     

Fonda,    Montgomery 

Friendship,    Allegany 

Herkimer,  Herkimer 2.5m 

Ithaca.    Tompkins 

Johnstown,     Fulton 

Lockport,    Niagara 

Malone.     Franklin 

Oneida,  Madison 

Saratoga   Springs.    Saratoga 

Penn  Yan,  Yates 

Utica,  Oneida Nothing  definite  y 

Waterloo,    Seneca 

Watertown,    Jefferson 

Watkins,     Schuyler 

North  Carolina — 

Bryson  City,   Swain 

Camden.   Camden None. 

Edenton,   Chowan None. 

Glen  Alpine,  Burke None. 

Greensboro,    Guilford 12m       

Hillsboro,  Orange None. 

Kernersville,    Forsyth 

Lexington,    Davidson 

Mt.   Airy,   Surry 0.5m       

Troy,    Montgomery 

Wilmington,   New  Hanover 

North  Dakota — 

Crosby.   Divide 

Stanton,   Mercer None. 

Ohio— 

State 

Akron.   Summit 

Bainbridge,    Ross. 

Bowling  Green,  Wood 

Cambridge,    Guernsey 

Canton,    Stark 

Celina,  Mercer 

Cincinnati,    Hamilton 

Columbus.   Franklin 

Dayton.    Montgomery 

Defiance.   Defiance 

Delaware,    Delaware 

Diamond,    Portage 

Eaton.    Preble 

Fostoria,     Seneca     

Hillsboro,     Highland 

Howard,    Knox 

Jefferson,    Ashtabula 

Logan,    Hocking 

London.   Madison 

Mansfield,     Richland 

Marietta,     Washington 

Marysville,  Union 

McConnelsville,    Morgan 

Medina",     Medina 

Millersburg,    Holmes 

Mt.    Gilead,    Morrow 

Newark.    Licking Some   State   Aid    n 

North    Lima.   Mahoning 

Nova,    Ashland 

Ottawa,    Putnam 

Painesville.   Lake 

Ravenna,    Portage 

St.     Clatrsville,    Belmont 

Lucas lnmd 

Troy.     Miami 

Urbana,    Champaign    

Van  Wert.  Yan   Wert , 

Wakeman,     Huron 

Washington,    Fayette ...... 

Wauseau.    Fulton 

Waverley,    Pike 

Wilmington.     Clinton .[        .'.'..[[ 

Woodsfield,    Monroe 

Youngstown,     Mahoninsr .  .  .  .  . 

Zancsville,    Muskingum [,"' 


5    available    for    road    construction 


275md       275md 


1.25m 

2ms 

10.0001 


0.75ms 
35m 
4.5m 


S.66n 
2,71n 


3m     .    20ma 
12.25m      5.55mk 


5300. OOOr 

14. Sm 

30m 
2ma 
6m 
60md 
10m 
40m 

2,0001p 
$10, OOOr 

S.OOOlt 

35m 

lOma 
10m 

20mr 
$7,000 

$33, OOOr 

1.5m 
15m 

l,075yo 

lOmk 
lOmas 

Sm 
1.8Bm 

lOmg 

ff.5m 
25m 

65m 

4mh 

$12.000r 
$26.000r 

1.5m 

30mh 

lm 

:.i 

17m 

$13.000r 
4.r.mk 

10m 

J1S 

12m       

ROAD  GRADING 

(Continued) 


New     Madrid,     New     Madrid     county: 

miles. 
Ozark.    Christian    county:      30    miles. 
Palmyra,    Marion    countv:       200    miles 
Troy.    Lincoln    county:      26    miles. 
Warrenton.    Warren  county:      12".    miles. 


Bozeman,  Gallatin  ...i 
Great  Falls,  Cascade 
Roundup.    Musselshell 


300 


Nebraska — 

Beatrice.  Gage  county:  2! 
Blair,  Washington  county: 
Center.  Knox  county:  50  miles. 
Fremont.  Dodge  county:  in  miles. 
Kimball.  Kimball  county:  3  miles 
Osceola.  Polk  county:  50  miles 
Pender,  Thurston  county:  10  to  20 
Sidney.  Cheyenne  county:  30  miles 
Springview,    Keyapaha    county:       10 

New  Jersey — 

Newton,    Sussex  county:      50.000  cu   > 


New  Mexico — 

Alamogordo,  Otero  county: 
Las  Cruces,  Dona  Ana  coui 
Porlales,  Roosevelt  countv 
Raton,    Colfax   county:      21 


New   York — 

Auburn,  Cayuga  county 
Canandaigua.  Ontario  > 
Fonda.  Montgomery  co 
Friendship.  Allegany  ci 
Ithaca,  Tompkins  coun 
Lockport.  Niaga 
Malone.  Franklii 
Watkins,    Schuyl 


county:  12  miles, 
county:  50  miles, 
county:      lr.n.ono   m.   yds 


North   Carolina — 

Bryson  City.  Swain   county: 
Kernersville.    Forsyth    county 
Marshall:      6.9   miles. 
Mt.    Airy.   Surry   county:     35 
Troy,    Montgomery    county: 
Wentworth.    Rockingham    cou 

North   Dakota — 

Center.  Oliver  county:  10  to 
Crosby.  Divide  county:  $40, i 
Dickinson.  Stark  county:  25 
Rolla,    Rolette   county:      20    ti 

Ohio — 

Celina.  Mercer  countv:  67.6 
Columbus.  Franklin  county: 
Howard.  Knox  county:  7  n 
Marietta,  Washington  county 
Mt.  Gilead,  Morrow  county: 
Troy.  Miami  county:  100  mi 
T'rbana.  Champaign  county: 
Wans.  on.  Fulton  county  21 
Zanesville,    Muskingum   count 


Ver 

Virginia — 
Courtland.   Southampton   county: 
Grundy.    Buchanan    county:      3    to 
Oldtown,    Grayson    county:      2    mil 
Rosslyn.   Alexandria  county:      On. 

Wisconsin — 

State   estimate.    600   miles. 
Algoma.    Kewannee   county:      7    or 
Balsam    Lake.    Polk    county        12 
Danbury.    Burnett    county:      15    m 
Darlington.   Lafayette   county: 
Hayward,    Sawyer  county:      22  m 
Madison.    Dane  county:     45  miles 
Milwaukee.  Milwaukee  county       3 


Rhinelander,  Oneida  count: 
Rice  Lake,  Barron  county : 
Richland  Center.  Richland 
Shawano.  Shawano  county: 
Sparta,  Monroe  county:  s 
Sturgeon  Bay  Door  county 
Superior.    Douglas    county: 
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§1        s        si         I        §§ 

City    and    County.  2  _~  -  g^  g  uc 

Oklahoma—  W|1|   spend   about   $3,000,000   for   roads  and 

State 

Pennsylvania —  None 

Emporium,  Cameron *°™- 

Lock.  Haven,   Clinton    .  . • 

McConnellsburg.   Fulton "°"e'                           

Pittsburgh,     Allegheny •••• 

Tionesta,   Forrest ™'    ' 

Tunkhannock.  Wyoming None. 


Carolii 


.About  $1,000,000 


ill  be  spent  in  construction  of  permanent  highways. 


Texas 

Angleton. 
Bay  City. 
Bellville, 
Bremond. 
Clarksvill 


Brazoria 

Matagorda.  . 
Austin 

Robertson  . 
2.    Red   River. 


Nothing   decided    yet. 


Dallas.   Dallas 

Daingerfield.    Morris.  .  . 

Edna,  Jackson 

Ft.  Worth,  Tarrant  .  . 
Galveston.  Galveston.. 
Greenville,    Hunt 

Hemphill.    Sabine 

Henrietta.    Clay 

Hillsboro,   Hill 

Houston,    Harris 

Huntsville.    Walker.  .  . 

Johnson   City.    Blanco. 

Karnes    City.     Karnes. 

Loekhart.  Caldwell.  .  . 

Marshall.    Harrison... 

Montague.  Montague.. 

New  Braunfels,  Comal 

Palo 


staff:     Cemi  nt,   9   mill  a    I  p 

Arkansas — 

Smith:     Cement.   3   miles. 
Springs:      Cement.    25,000    sq.    ft. 
■   Bluff:     Cement,   5  miles. 

California — 

Alhambra:      Cement,   5   miles. 

Long  Beach:     Cement,   6  miles. 

Los  Angeles:     Cement.   S5  miles  (public). 

Pasadena:      Cement,    4,449    lin,    ft. 

San   Francisco:      Cement,    30,000  sq.    yds. 

San  Jose:     Cement.  100.000  sq.  ft.   (private). 

Connecticut — 

Roekville:      Cement,    1,( 
Torrlngton:      Cement,    1 
Waterbury :        Tar      cor 
labor). 


it. 


■ ty 


Miami:      Cement.    433,000   sq.    ft.    (public). 

Georgia — 

Americus:     Cement.    5.000   sq.    yds. 
Rome:     Cement,  4.000  sq.  yds.    (private). 
Valdosta:      Cement,    4.000    sq.    yds. 

Illinois — 

Alton:      Cement.    1,000   Un.    ft. 
Berwyri:      Cement.    50,000    lin    .ft. 
Chicago    Heights:      Cement.    3.000    sq.    ft. 
Decatur:     Cement.  3  miles   (private). 
Elgin:      Cement,    3  >,. 1    miles    (private). 
Litchfield-     Cement,   3  miles. 
Oak  Park:      Cement.    8.81    miles. 
Rushville:      Brick.    2   miles;    cement.    :>    ml 
Waukegan:      Cement,   5,000    Un.    ft. 


5mc 

36.7mr 

20mc 


Shi' 


Ha 


ilt., 


Vernon.  Wilbarge 
Waco,  McLennan 
Waxahachie.  Elli 
Wharton.  Wh 
Wichita    Falls 


Wichita 


Virginia — ■ 

State    

Amherst.    Amherst 

Bland,  Bland 

Buckingham.   Buckingham.. 

Courtland.    Southampton 

Eastville.     Northampton.... 
Harrisonburg.    Rockingham 

Lunenberg.  Lunenberg 

Palmyra,  Fluvanna 

Rosslyn,    Alexandria 

Suffolk.    Nansemond 

Washington — 

State 

Bellingham.  Whatcom 

Chehali=.   Lewis    ■  •  •  ■  ■ 

Walla  Walla,  Walla  Walla. 


Will   spend   about   $7,000,000 


I  >  i  ■<■■■■■>-  > — 

imlrrson:      Cement.    1   mile 
Brazil:     Cement.   1%   miles. 
Crawfordsville:      Cement.    3    miles 
Frankfort:      Cement,   57,500  sq.    ft 
Gary:     Cement,   15  miles. 
Hammond:     Cement,   3  miles. 
Huntington:     Cement,    10.000  sq 
Logansport:     Cement.  2.000  sq.   ft. 
Richmond:      Cement.    30,000   sq.    ft. 
Valparaiso:      Cement,   25,000   lin.   ft 
Vincennes:     Cement.   1   mile. 


(public). 


ft. 


Cedar  Falls:     Cement,  15.00"  II 
Cedar  Rapids:     Cement,   12   to  15   mile 
Bluffs:      Cement,    239,1 

En tsburg        Cement,    9.000   sq    yds 

Bsthervllle:     Cement,   10.000  sq.  ft. 
Iowa  City:     Cement,   5   miles. 
Keokuk:     Cement,   1  mile. 
Rock  Rapids:     Cement,    %    mil- 


Kansas — 

Arkansas  City:  Ceme 
Cimarron:  Cement.  6 
Coffeyville:     Cemi  nl   o 

-,    miles. 


nil. 


brick",  probably  4  or 


Wisconsin — 

State   

Algoma.     Kewannee     

Baraboo.    Sauk    

Chippewa    Falls.    Chippewa. 

Crandon.  Forest 

Darlington.    Lafayette 

Eau  Claire,   Eau  Claire 

Fond   du   Lac,   Fond  du    Lac. 

Ft.    Atkinson.    Jefferson 

Janesville,    Rock    

Madison.    Dane 

Milwaukee.    Milwaukee 

Nelson.   Buffalo 

Oshkosh.    Winnebago     

Osseo,     Trempealeau     

Rhinelander.     Oneida 

Rice  Lake.    Barron 

Richland  Center,   Richland.. 

Shawano,    Shawano 

Sparta,    Monroe 

Stevens   Point.    Portage 

Sturgeon  Bay,   Door 

Superior,     Douglas,  *t 

Thiensville.   Ozaukee    


Cement,    2  miles. 
Cemi  nt,   $2,000. 
r:     Cement,   2   miles. 
Holton:      Brick.    22    blocks. 
Hutchinson:     Cement,  r>  miles 

indepen. C   m.  nt,   3,000  lin 

Newton:     Cement,    sq      ! 

i', m,  nt   or  bi  lek,    I    i 
Bi ,.  i  .    ::  000   lin.    ft.:   ce 
lin.    ft.    <i"'iv  ■''    ' 
Topeka:      Cement,    so.ono 
Troy:      < 


Fori    Scott: 
Gates  Cente 


Pittsburg: 


ent,  2.000  lin.  ft. 


20,000y            5 
35m        


.  .  .    i: I  ' 

in. oooi     l, la 


Kentuckj — 

1  i;ui\  [lie: 

Lexlngto 
Ma:  Held 


Cement,    i    mile. 

[it,     1     mile. 

Cement,    6  miles   Cpu 

i  i  mi  nl     i  Iin    '*■ 


Massachusetts— 

v,i  im.  ■     Cemi  in      i I 

Bl   ■ 


Wyoming—  Will    probai  !  "nn 

^Sanrl    clay.      d-One    or    more 
•ith    tar 


a— Oiled    macadam,      b— State    Aid. 
arked    "d."      e-Granite-disintegrated 

-   rfaeing.      1-Contracts   for   road    <^ea^lMm 
s — Sand-clay,    shell, 
yards. 


ent 


linear    feet.      m — Miles.       n— Asphalt 
Roads,     s — State  highway, 
oiled  macada 


Surface    treat ... 

—Earth    road,      k       '  ="''  ! 
p_Woorl     block. 

,,„.  Rocm 


...  stone. 

r,i,      1 


crete,    «.000   sq.    . 

IM,  '      ' 

I     sq.     yds. 

hi. ono  sq.   yds. 

2.500   sq. 
.„     2.000  sq.   yds. 

sq.     yds.:     tar     concn  te,      I  > 

;e,    5,000  ., 

lin.   ft. 


-Pqua 
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SIDEWALKS  IN  CITIES  (Continued) 


Michigan— 

Alpena:      Cement,    probable     !'.■    miles 
Benton  Harbor:     Cement,   4,000  Lin.   Et.   (pub- 
lic). 
Cadillac:      Cement,    5,856    lin.    ft. 
Flint:     Cement,    IB. 700   sq.   yds. 
Marquette:      Cement.    1    mile    (public) 
Port    Huron:      Cement.    1%    miles. 
Saginaw:      Cement,   10   miles    (public). 

Minnesota — 

Austin:        Cement.      1.100      lin.      ft.       (public; 

9,890    lin.    ft.    (private). 
Duluth:      Cement.    $10,000;    wood.    $6,000. 
Mankato:      Cement.   4,000   lin.    ft. 


1   mile   (private). 

Missouri! — 

Carthagi  Brick,      3.000     lin.      ft.;      stone. 

4,000  lin.   ft. 
I  lolumbia       i  lement,   4.000  lin.   ft.    i  publii  I 
Sedalia:     Cement,    3   miles. 
Webb   city:     Cement,    12.000   sq.    ft 

Montana — 

Billings;      Cement,    25  000    sq.    ft. 
Bozeman:      Cement.    15.000    lin.    ft. 
Great    Falls:     Cement,   no. ooo  sq.   ft. 
Helena:      Cement.    73.000    sq.    ft.:    wood.    23.- 
000    sq.    ft. 

Nebraska — 

Beatrice:      Cement.    12    miles. 

Grand    Island:      Cement.    1    mile. 

Lincoln:     Cement.   6  miles, 

Omaha:     Brick,   5.000  lin.  ft.:  Cement,    mo.. 

000   lin.   ft. 
South     Omaha:       Brick    or    cement,    about    3 

miles. 
New  Hampshire — 

Laconia:       Ta.r    concrete.    1.000    lin.    ft. 

New  Jerses — 

Bayonne:      Cement.    9.530   sq.    ft. 

Montclair:       Cement.    10.000    lin.    ft. 

Ridgewood:     Cement,    2   miles. 

Westfield:      Cement.    2   miles    (public). 
New  Mexico — 

Silver   City:      Cement.    5.000    lin.    ft. 
New  York — 

Corning:      Cement.   3,000  lin.   ft. 


20,i 


(pr 


Hudson:      Cement, 

New  York  City,  Bronx   Bor ement,  391.. 

900   sq.    ft.;    stone.    30.100    sq.    ft. 
Plattsburg:      Cement,    S.OO0    sq.    yds. 
Schenectady:      Cement.    4    miles. 
Utica:      Cement.    112.000    sq.    ft. 

North    Carolina — 

Charlotte:      Cement.    7,500   sq.   yds. 
Kinston:     Cement.    30.000  lin.   ft. 

North  Dakota — 

Minot:     Cement,  3 


lies   (public) 


!  1    a 


Cen 


Ohio- 
Akron:      Cement.    375.125    sq.    ft. 
Cambridge:      Cement.   4,000  sq.   yd?   (privat 
Chillicothe:      Cement.    2.800   sq.    ft. 

Cincinnati:     Cement,   920,( sq     ft 

Cleveland:        Brick.      '         mile;      cement, 

miles:    stone,    24    miles. 
Coshocton:      Cement.    5.000    lin.    ft.    fpubll 
Dayton:      Cement,    ?.o. oiio    sq.     ft.     (priva 

10.000   sq.    ft.    (public). 
Delaware:      Cement.   50,000   sq.    ft 

Greenville:      Cement.    6 so      ll 

London:      Brick.    4    bloi  I  B 

Lorain:       Stone.    40.000    sq.     ft.,     new:     40. c 

sq.   ft.   relay. 
Mansfield:      Cement.    1.000    lin.    ft. 
Marion:      Stone.    30,000   SQ.    ft. 
Middletown:     Cement.   2   miles. 
Norwood:     Cement.    27.000  sq     M 
Painesville:     Cement,   6    miles   (public). 
"Warren:      Cement.    2    mlle3:    stone,    1    mile 
Troy:     Cement,   20.000  sq,   ft 
Woostcr:     Stone.  5.000  sq.  ft. 

Oklahoma — 

Bartlesville:      Cement.    1    mile    (private) 
Durant:     Cement.    1    mile    fprivati  I 

Enid:      Cement,    1,000   lin.    ft 
Tulsa       i  lement,    65.000  sq.    ft. 

Oregon — 

Astoria:  Cement,    S00   lin.    ft. 

Eugene:  Cement,    28.000   lin.    ft. 

Mi  .11'. .r.l  -  ''.  m.nl     2,000    lin     ft. 

Portland:  Cement,    18.5    miles 

Pennsylvania — 

Ashley:     Stone.    3  300  sq.   yds. 

Carbondale:      SI ,    12.000    lin.    ft. 


Catasauqua:     Cement,   560  sq.   yds. 

Du   Bois:     Cement,   1%    miles. 

Freeland:     Cement.  2  miles. 

Juniata:      Brick,   3,845  ft.;   cement,    3.810   ft. 

stone,   5.084   ft. 
North    Braddoi  k:      Ci  mi  nt     ' ;.    mile. 
Pittsburgh:      Cement.   13a. 000  sq.   ft. 

Khode  Island — 

Cumberland:     Cement,   $2,000. 
Newport:     Cement,  7,000  sq.  yds. 

South  Carolina — 

Columbia:      Cement,    about    6   miles. 
Orangeburg:      Cement,   5,000   lin.    ft. 

South   Dakota — 

Lead:     Cement.   7,414   lin.    ft. 
Sioux  Falls:     Cement.  3,000  lin.   ft. 


Cement,   10,000  sq.   ft. 


Texas — 

Ennis:      Cement.    5    miles. 
Laredo:      Cement.    8,000   sq.    yds 
Midlothian:      Cement,   5,000   lin. 
Taylor:      Cement.  2  miles. 


Stanardsville 


nt,    1    mile 


Washington — 

Aberdeen:      Cement.    10.000    sq 

1  000    sq.    yds. 
Bellingham:     Cement.  5  miles. 
Everett:      Cement,    7,500  sq.   yds 

Seattle:       Cement.    20    miles;      I 

Spokane:       Cement.    4    miles. 

Walla  Walla:      Cement.    120.000    sq     ft. 

Wisconsin — 

Appleton:      Cement.    3 1*:    miles. 
I-v.nd    du   Lac:      Cement,    3    to    5 

vate). 
Madison:      Cement,   about   10   miles    (private). 
Marinette:      Cement,    1    mile, 
Neenah:      Cement.    2  000  lin.    ft. 
Sheboygan:      Cement.    12,000    sq.    ft.    (public) 
Wausau:      Cement.    4    miles 


(prl- 


SIDEWALKS  IN  COUNTY  WORK 


Arkansas — 

Grannis,  Polk  county:     Cement     5.( li 

Monticello,    Drew    county:      Cement.    1 
Paragould.   Green    eountj        C -ni.    6    n 


Idaho — 

Lewiston 

,    Nez    Perce 

miles. 

Illinois — 

Kankake 

e.    Kankakee 

lin.    ft. 

Ml     Sterl 

ing.   Brown   < 

sq.   ft 

Iowa — 

Clarion 

Wright     cotl 

sq.     ft 

Bmmettsburg,  Palo  A 

yds 

Kansas — 

Ashland 

I. akin.    Kearney   county 

:     Cemei 

It,    3   miles. 

Nebraska — 

Russell,   Russell  county 

Cemei 

it.  1  mile. 

Kimball. 

Kimball    county 

Ci  ni.nl.    500 

ft.   (private). 

Michigan — 

Hillsdale.     Hillsdale     ci 

sunty: 

Cement,      ty 

Springvie\ 
3.000    lil 

v.      Keyapaha 
l.   ft. 

county:        Cemi 

mile. 

North  Carol 

ina — 

Rogers,    Presque    Isle    ci 

Hiiily: 

3  miles. 

Mt.    Airy. 

Surry   county: 

5   mile: 

North   Dakota — 

Missouri — 

Dickinson 

Stai  i:   county: 

Cemen< 

Dixon,    Pulaski    county: 

Cemer 

it.    12.000    sq. 

yds. 

yds. 
ter     Barry    county: 

wood.    t/3    mile. 
Linn     Creek,     Camden 

mile. 
Macon.   Mai  on   county: 

Ceme 
county: 

nt,     2     miles; 
Cement,     Vi 

Ohio- 
Mansfield, 
sq.  yds. 
Texas — 

Richland     cou: 

ity:       i  '.  in. aii 

Cl   in. ail 

3.500  lin.  ft. 

Bay    City. 

Matagorda    co 

unty:        Cement 

New    Madrid.    New    Madrid    cou 

ntv:       Brick. 

miles. 

300    lin.    ft  ;    cement, 

l.ooo   lir 

i.    ft. 

Virginia — 

Po'osi.    Washington    coi 

tnty:       C 

lement,    2.000 

Rosslyn, 

Alexandria      ct 

mnty: 

CURB  AND  GUTTER  IN  CITIES 


Arizona — 

Flagstaff:       Concrete     curb     and     gutter.     24 
blocks  . 

Arkansas — 

II. a    Springs:      Concreti     curb,    5.000    lin.    ft.; 

concrete  curb  and  gutter.  15.000  lin.  ft. 
Pine    Bluff:      Concrete    curb    and    gi r,    2 

miles. 

California — 

Alhambra:       Concrete     curb    and     gutter,     5 
miles. 

Long    Beach:     Concrete   gutter.   11   miles. 
Los   Angeles:     Cement   curb,   85   miles 
Pasadena:      Concrete    gutter,    55,518   lin.    ft.; 
concrete  curb,  58,739  lin.   ft. 

San   Francisco:      Brick   gutter.    1,000   sq.   yds.; 
cobDle  gutter,   2.000  sq.  J  ds.  :   conci  eti    curb 
and    gutter,    70,000    lin,    ft.:    granite    curb, 
lin.   ft. 
San    Jose:      Concrete    curb    and    gutter,    25,- 
sq.   ft.;   granite  curb  and   guti. 
Iln.   ft. 


Santa    Barbara:     Concrete   gutter,   12.000  sq. 

yds.;  concrete  curb.  3.700  lin.  ft. 
Santa  Rosa:     Concrete  curb  and  gutter.   10,- 

000   lin.    ft. 

<  onnccticut — 

Torrington:       Cobble     gutter,     1,000     lin.     ft.; 
concrete   curb  and   gutter.    1   mile;    granite 
curb,    V6    mile. 
Waterbury:     Concrete  curb,   $6,000. 


Florida — 

Miami:        Concrete     gutter.      24.000     lin.      ft.; 
concrete    curb  and   gutter.    24.000    lin.   ft. 

(ieorgia — 

Americus:      Concrete   curb   and    gutter.    9  000 

lin.    ft. 
Rome:     Concrete   curb  and    gutter.  7.000   lin. 

ft. 


Alton:      Concrete    curb   and    gutter     11    miles; 

limestone    curb.    1.000    lin.    ft. 
Aurora:       Concrete    curb    and     guttei 

lin.    ft. 
Berwyn:       Concrete    curb    and     gutter      7. (inn 

lin.   ft. 
Blue    Island:       Granite    curb.    44,775    lin.    ft. 
Chicago    Heights:      14.136    lin.    ft. 
Cairo:     Concrete  curb  and  gutter.   2S,ooo  nn. 

ft.  • 

Clinton:      Concrete    gutter.    6,000    nn.    ft. 
Decatur:      Sandstone   curb,    13.r,00   lin     ft. 
Elgin:      Concrete   curb  and    gutter.   4%    miles. 
Joliet:     Concrete  curb   and   gutter.   11.000  lin 

ft.:    limestone    curb.    1  800    lin.    ft. 
Oak  Park:      Concrete  curb  and   gutter.    18.58 

miles. 
Rushville:        Concrete     curb     and     gutter.      3 

miles. 
Waukegan:        Concrete      curb      and      gutter. 

6.500    lin.    ft. 
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ROADS  AND  STREETS— 1915 


Curb  and  Gutter  in  Cities— Continued 


Concrete   gutter 


Concrete     curb,     8,700     1 
l    i  mi  i.     2,100    1 
ncrete   curb 
cnrb.   5   mil 


ft. 


<    -Mil.     |i     I'- 


ll 


4.500    lin.    ft. 


nd  gutter,  11  miles 
urb  and  gutter,  10 
gutter. 


jrb 


i  n.l 


Vim  ei 
milt 


gutt 

:urb    and     gutter, 
urb    and    gutter, 


Cedar  Falls:  Concrete  curb  and  gutter, 
22.000  lin.  ft.;  marginal  curb,  5.000  lin.  ft. 

Cedar  Rapids:  Concrete  curb  and  gutter, 
20.000    lin.    ft. 

Council    Bluffs:      Concrete    curb    and    gutter. 


l :, .  7  2 


ft. 

Concrete    curb    and    gutte 


Iowa    City: 

000    lin.    ft. 
Keokuk:     Concrete  curb,  11.000  lin.  ft. 


2  1.- 


Concrete    curb    and    gutte 


Kansas — 

Arkansas    City: 

6    miles. 
Chanute:     Concrete   curb  and  gutter,   1  mi 
Fort    Scott:      Concrete   curb.    2   miles. 
Hutchinson:       Concrete    curb    and    gutter. 


Cone 
Concrete 


n-i. 


Indcpendenc 

6.000    lin.    ft. 
Leavenworth:      Concrete    curb.    6.000    lin.    ft. 
Ottawa:      Concrete    curb    and    gutter.    IS, 000 

lin.    ft.:    marginal    curb.    1.000    lin.    ft. 
Pittsburg:       Concrete    curb    and    gutter, 


m. 


Hopkinsville:      Concrete 

Lexington:      Brick   gutt 

curb    3    miles:    concre 


in 


rb    and    gut 

gutter.    1 ' i    miles 
r,    4   miles:    concrete 
e    curb    and    gutter 


limesto 


urb,  4 


Massachusetts — 

Beverly:      Granite    curb.    15.000    lin.    ft. 
Brookline:     Granite  curb,   3.000  lin.  ft. 
Lawrence:     Granite  curb.  20.000  lin,  ft. 
Lowell:     Granite  curb.   10.000   lin.    ft. 
Revere:      Granite    curb.    1.800    lin.    ft. 
Salem:      Cobble    gutter.    1.200    yds.;    granite 

.orb.    5.000    lin.    ft. 
Soneham:      Granite   curb.    400    lin.    ft 
Woburn:      Granite    curb,    500    lin.    ft. 


Benton    Harbo 

18.000    lin.    f 

Cadillac:      Con 


cret 


e  curb  and  gutter.  11,- 
icrete  curb  and  gutter, 
curb    and    gutter,    14.341 


ft. 


Flint:      Concrete  curb   and   gutter.    25.010   lin. 

ft.;    sandstone    curb.    44.410    lin.    ft.;    stone 

header,     9.550    lin.    ft. 
Manistee:      Concrete    curb    and    gutter.    3.466 


ft. 


ft. 


Marquette:      Marginal    curb.    5.C 
Port  Huron:     Concrete  curb.  1  mile. 
linnesota — 
Austin:      Cement    curb.    47.492    lin.    ft. 
Duluth:     Concrete  curb.   20.000  lin.   ft.; 
crete     curb     and     gutter.     12.000     lin 
sandstone   curb     r..noo  lin.   ft. 
Everett:       Concrete     curb     and     gutter. 

nun   00 

Mnnkato:      Concrete    curb    and    gutter.    3,000 


*7.- 


ft. 


Clo 


Concrete 


jrb. 


M  1 li 

id    gutte 


ft. 


Limestone 
Concrete 


and     gut 
and     gutte 


Sedalia:      Concrete    curb    and    gutter.    1    mile. 
Webb     City:       Concrete     curb     ami     gutter, 
S.000   lin.   ft. 

Montana — 

Hillings:      Concrete    curb.    10.000    lin.   ft. 
Bozeman:      Concrete    curb,    8,000    lin.    ff. 
Great    Falls:      Concrete    curb.    6.000    lin.    ft. 
Helena:     Concrete  curb.   15.000   lin.   ft 

Nebraska — ■ 

Beatrice:        Concrete     curb     and     gutter.      10 

miles 
Lincoln:      Concrete    curb    and    gutter.    50,000 


ew    Jersey — 

Bayonne:      Concrete 

lin.    ft.      1 
Montclair:       Concrete 


rli.     1.000    lin-     ft. 

curb    and    gutter,    1,900 
11    1.     I"   150    lin.   ft. 
curb.    16.000    lin.    ft. 


nd    gutter,     1 


Westfield:     Concrete  curb  and  gutte 


u    Mexico — 

Mbuquerque:      Concrete    gutter.    2    miles. 
toswell:       Concrete     gutter.     9.704     lin.     ft.; 

concrete   curb  and    gutter.   3.000   lin     fl 
Silver  City:      Concrete  curb  and   gutter,  4,000 


ft. 


Hudson:      Concrete    curb.    1    mile. 

Newburgh:  Bluestone     curl,     and      gutter, 

3.600     lin.  ft.;     4.500     feet,     material     not 

chosen. 

New     York.  Bronx     Boro:       Bluestone     curb. 

lin.  ft. 

Plottsburg:  Concrete  curb  and  gutter.    S.000 

lin      ft. 

Schenectady:        Concrete     curb.     Hi      mile: 

granite    curb.    6  c.    miles. 
Utica:        Concrete     curb     and     gutter.     28.000 

lin.    ft. 
Watertown:       Concrete    curb    and    gutter,    1 

mile. 

North   Carolina — 

Coldshoro:     Granite  curb.  2, 000  lin    ft 
Kinston:      Concrete    curb    and    gutter,    30.000 
lin     ft. 

North  Dakota — 

Mm, it        Concrete    curb   and   gutter.    2   miles: 
granite    curb.    300    lin.    ft. 


Akron:        Concrete     curb     and     gutt.  1 

lin.    ft.:    limestone    curh.    7S.1S0    lin.    ft. 
Athens:     Concret.    curb.   4.796   lin.  ft. 
Cambridge:      Sandstone    curb,    s.000    lin.    ft. 
Chillicothe:      Concrete    gutter.    2.100    sq.    ft.: 

concrete  curb.   2.900  lin.  ft. 
Coshocton:        Concrete      curb      and      gutter. 

2,000   lin.   ft. 
Greenville:        Concrete     curb     and     gutter.     3 

miles;   sandstone  curb.   1.000  lin.  ft. 
Marion:      Sandstone  curb.   2  miles 
Middletown:      Concrete    curb    anil    gutter,    2 

miles. 
Newark:      Concrete    curb    and     gutter.    2.1  so 

lin    ft  :  marginal  curb.  115  lin.   ft. 
Norw 1        Concrete    curb   and    gutter.    13.000 


Troy:  Concrete  curb.  4.000  lin.  it 
crete   curb  and   gutter,    1l', I    lin.    1 

Washington:  Concrete  gutter,  son  |j 
s  indstone,  5  1 10  lin  ft. 
ginal    curb,    190    lin.    ft. 


Eugene        1  oni 


Port  lam  i 


1  1 ,    ,iii,|     gu  1 
urb    and     gi: 

lib.       1V1       111 


Pennsj  Ivania — 

Ashli  500    sq.    yds.. 

Carbondale:       Com  rete     cm  b     and 

3,247    lin.    ft. 
'ii  isauqua:       Concrete     curb     and     gutter. 

800   lin.   ft. 
Du     Bois:       Concrete    curb    and    gutter,    3.000 

lin     ft.:   marginal   curb.   300   lin.    ft. 

curb     and      gutter       2 

Juniat.i  '  '.hi.  :.t.       .  in  1.       4.400      lin.      ft  : 

sandstone   curb,    S8  3   lin.   ft. 
North    Braddock:      Concrete   curb   on.' 

1  1      miles. 
Oil     City:       Concrete    gutter.    5.500    lin.    ft.: 

concrete    curb   and    gutter.    2  100    lin.    fl. 
Pittsburgh:      Concrete   curb.   30.000   lin.    ft. 


curb.    7,100    lin 
South  Carolina — 
Orangeburg 
marginal  e 

South    Dakota — 

Lead:       Concrete    curb.    2.S10    lin.    ft. 
Falls:       Concrete     curb     and 

.    n.    ft. 

Tennessee — 

Jackson:      Concrete   < 
Johnson  City:     Cone 


Concrete     curb     and     gutter,     4 


Taylor: 

Concrete 

curb   and  gutter, 

7  mil. 

Utah— 

Logan : 

Concrete  ( 

:urb  and   gutter,    : 

Washington — 

Aberdeen:      Concrete    curb    and    gu" 

000    lin.    ft. 
Bellingham:      Concrete   gutter.   2  miles 
Everett:      Concrete    curb    and    gutter.    6.500 


lin.   ft. 


Seattle:      Brick    gutter,    10 

curb.    12   miles. 
Spokane:     Concrete  curb  and  gutter.  5 
\\  all  .    Walls  1      1  0 


concrete 

5  miles. 

10. lin     it 


Appleton:       Concrete     curb    and     gutter.     4 

Belolt:       Concrete    curb    and    gutter 

Fond    du    Lac:      Concrete    curb   and    gutter,    6 
miles. 

Concri  te   curb   and    gutter,    16,- 

r,nn  lin.  ft. 
Madison*        Concrete      curb     and      gutter.      6 

N'eenah:       Concrete    curb    and     gutter,     r.  ^00 
lin     ft. 

1:  gutter,     '"50     sq.     yds.; 

concrete   curb  and    gutter,    39.000   lin    ft 

town:         Concrete       curb      and       gutter. 


3.735    lin.    ft. 


Concrete    curl,    and    gutter.    1    mile. 


Arkansas — ■ 

Paragould.    Gree 


CURB  AND  GUTTER  IN  COUNTY  WORK 


60  rods 


1,800    lni      ft 


Iowa— 

Emmettsburg.    Palo    Alto 
gutter.    8.000   lin.    ft. 

Estherville.       Emm.lt 
curb.    2  500   lin.   ft. 

Forest     City.     "Winnebago 
glitter,    1    mile. 


ounly:       I 
inty: 


gutte 
Kentucky — 

...        1 :,,    ,1 


urb  and 

Concrete 


Michigan — 

county:      Conei 
and    gutter,    K    mile. 
Mi-si,iiri — 

Pulaski     county:         Co 
in.    ft. 

ExeteJ      i' I         Concreti  S 

miles. 
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Curb  and  Gutter  in  County  Work— Continued 


n   county: 

rb,    2,000   ft. 


Concrete    gut- 


.ew  York — 

Canandaigua,  Ontar 
j      miles;     concrel 
miles. 
Herkirn,  r, 


onh  .    ■  -,.1.1.1. 
urb     an,]      g 

county : 


Herki: 
nd    gutter.    B    miles. 
Malone,     Franklin     county:       Cobble 
3.000    lin.    ft. 


Penn     Yan.     Tatea 

and  gutter,    1    n 

Waterloo,    Seneca 


county:       Concrete 
le. 

bounty:      Granite    cu 


North  Carolina — 
Mt.    Airy,    Surry    c< 
1    mile;    granite    c 

North  Dakota — 

Dickinson.     Slark 
and  gutter.   1.200   11 


Concrete    gutte 


rb,    1 
o-unty: 


urb,    23 


lilt'S. 


Wisconsin — 

Green  Bay:     Concrete  gutter,  6.000  lin.  tt. 
Madison,    Dane    county:      Concrete   curb   an 

gutter,    13.000    lin.    ft. 
Milwaukee,     Milwauki unty:       Concrel 

curt   and    gutter.    10.000   lin.    ft. 


SEWER  CONSTRUCTION— 1915 


Anniston:      Vitrified    pipe,    2    miles. 

Arizona — 

Pine  Bluff:  Vitrified  pipe,  6,000  ft.,  12  in. 
to   27   in. 

Arkansas — 

Hot   Springs:      Vitrified  pipe,    8,000   ft.;   man- 
holes.   60. 
McGehee:      $30,000. 

California— 

Alhambra:  Brick,  24  to  30  in.;  vitrified 
pipe,    10   to   14    in. 

Long  Beach:  Concrete  pipe,  7  miles;  vitri- 
fied  pipe,   30  miles;   manholes,   400. 

Los  Angeles:  120  miles  sanitary  sewer;  75 
miles  storm  sewer. 

Pasadena:  Vitrified  pipe.  7,020  ft.;  man- 
holes,  18;    catch   basins.    5. 

Pan  Bernardino:  Vitrified  pipe,  7.000  ft.  8- 
in.;   manholes,   20. 

San  Francisco:  Vitrified  pipe,  10,200  ft.,  10- 
in. ;    manholes.    500;    catch    basins.    350. 

San  Jose:  Vitrified  pipe.  2,500  ft.  6-in.; 
manholes.    75;    catch   basins.    500. 

Santa  Barbara:  Vitrified  pipe,  5  miles,  6 
to  12-in 

Santa  Rosa:  Vitrified  pipe.  3  miles.  S  to 
12-in.;    manholes,    20. 


Connecticut — 

Danbury:      $20,000. 

M. n,l,n:      Will    spend    $7,500;    city    labor. 

Rockville:  Vitrified  pipe.  2.000  ft .  ;  man- 
holes,    20:  catch   basins,   40. 

Torrlngton:  Vitrified  block.  3.700  ft  :  vitri- 
fied pipe.  6.000  ft.;  manholes.  20;  catch 
b      his.   20. 

Waterbury:  $15,000  vitrified  pipe.  S  to  12- 
in;    $12,000   storm  sewer. 

Delaware — 

Wilmington:  Concrete  pipe.  8,000  ft..  30 
and   36-in.;   vitrified   pipe,    2.000   ft.,    24-in. 

Florida— 

■  Clearwater:         Sanitary       sewers,        $1S,000; 
storm   sewer.    $4,900. 
Miami:      Vitrified   pipe.    20  miles,   S    to   24-in.; 

manholes.    200:    catch   basins,    75. 
Pensacola:     Vitrified  pipe.   7.900  ft..   8-in.  to 
36-in. 
Georgia — 

Americus:       Vitrified    pipe,     1     mile.     18-in. ; 

manholes,    10;    catch   basins.   2S. 
La    Grange:      Vitrified   pipe.    2  Vi    miles.    4    to 
15-in  ;    manholes,    12;    catch    basins,    8. 

Vitrified   pipe,   2,200    ft.,    12    to   24-in. 
storm. 
Idaho- 
Moscow:      $11,000.00. 
Illinois — 

Alton:      $150,000   system.   9-ft.   to    8-ln.,   con- 
crete   and    vitrified    pipe. 
Aurora:      Vitrified    pipe.    3    miles. 
Berwyn:      Vitrified    pipe.    35.000    ft. 
Cairo:      Vitrified   pipe.   7,500    ft,.    6   to   12-in.; 

manholes,   20;  catch  basins.  50. 
Chicago    Heights:      Vitrified    pipe.    7,700    ft.. 
12    to    24-in.;    manholes.    22;    catch    basins. 


12-ln., 


Vitrified      pipe.      2,000      ft.. 
2.000      ft.      15-in.;      manholes.      20:      catch 
basins,    30. 
Crete:      Vitrified  pipe,   34.25S  ft,    6   to  20-in.: 

I    I     Iron    Pipe.    105    ft.;    manholes    ,208. 
Decatur:      Vitrified    pipe,    7,000    ft..    10    and 

lS-in.:    manholes.    45:    catch    basins.    75 
Joliet:     Vitrified  pipe,  43.000  ft..  6  to  36-in.: 

manholes,    150:    catch    basins.    300 
Oak    Park:       Brick.     100    ft.;    vitrified     pipe, 
ral     miles    12-in.     to    18-in.;     manholes 
every  100   ft.,   and   60   to   80  catch    l 
Wenona       $26  000. 


Frankfort:      Vitrified    pipe,    3.S00    ft..    10    and 
12-in.;    manholes,    15;    catch  basins,   30. 

Garrett:      $3,000. 

Gary:       Concrete,     1.000     ft.,    36-in.:    vitrified 
pipe.      15.000      ft.;      manholes.      90; 
basins.    25;    outlets.    25. 

Hammond:     $700,000.00  system. 

Indianapolis:      $9,652. 

Logansport:      Vitrified    pipe,    1,850    ft. 


catch 


hole 


10. 


Richmond;      Vitrified    pipe,    5,000    ft. 

onerete 


Iowa — 

Burlington:        15,600     ft. 
vitrified    pipe. 

Cedar   Falls:      Vitrified    pipe.    2.000    ft. 

Cedar  Rapids:  Brick,  1,680  ft..  36-in.: 
vitrified  pipe.  7,600  ft.  6  to  lS-in.;  man- 
holes    2S;    catch   basins,    S;    flush   tanks,   3. 

Council    Bluffs:      Vitrified    pipe.    32.795    ft. 

Forest    City:      3.000    ft.    storm. 

Grinnell:       Sanitary     sewer.     69.000    ft.     S    to 


24- 


Leon:      Vitrified    pipe,    9   miles. 

Mason    City:      Vitrified    pipe.    23.000    ft  .    S    to 

15-in. 
State  Center:     24.200  ft..  8  and  10-in. 

Kansas — 

Arkansas    City:        94     mile    storm. 

Hutchinson:  Reinforced  concrete.  75.000  ft. 
30-in.:    vitrified    pipe.    5    miles. 

Independence:  Brick.  2.000  ft.;  reinforced 
concrete.    1.500   ft,:    vitrified    pipe.    3.000    ft. 

Leavenworth:  Vitrified.  5.000  ft.  S-in. : 
manholes.   6. 

Ottawa:      Vitrified    pipe.    1.300    ft..    8    in. 

Pittsburg:      Vitrified    pipe,     1.300    ft.      S-in 

Salina;  2.500  ft.  of  36-in.  sewers.  Kind  un- 
decided.     Vitrified    pipe.    7.000    ft. 

Topekn  :  Reinforced  concrete,  2. son  ft.  6 
bv  9:  vitrified  block.  2.600  ft.,  33  to  45- 
in..  4.000  ft.  8  to  24-in.;  manholes  24; 
catch    basins.    142. 

Kentucky — 

Covington:      3.900    ft.    of    4-ft.    sewer.      KinO 

not  decided. 
Lexington:      Vitrified    pipe.    62.000    ft.    8    and 

15-in.;  manholes,  40;   catch  basins.   14. 


Massachusetts — 

Adams:  Vitrified  pipe.  3.600  ft..  S  to  24-in.; 
manholes.    12:    catch    basins,    15. 

Brookline;  Concrete.  1,600  ft..  60-in. ;  vitri- 
fied  pipe.    2   miles. 

Gloucester:      Vitrified    pipe.    1.000    ft. 

Lawrence:      Vitrified    pipe.    17.500    ft.:    man- 


hole 


65. 


Lowell:  Brick,  1.250  ft.  30-in..  85  ft.  72-in. : 
vitrified  pipe.  1  mile;  manholes,  50;  catch 
basins.    50;    outlets.    2. 

Newburyport:  Vitrified  pipe,  1,700  ft.; 
catch    basins,    20. 

Orange:      $600.00. 

Revere:     Vitrified  pipe.  10.800  ft.,  8  to  18-in. 

Salem:     Vitrified  pipe.   1   mile. 

Stoneham-  Vitrified  pipe.  5.000  ft.;  man- 
holes.   25;    catch    basins,    4. 

Westfleld:     Vitrified  pipe.  10.000  ft. 
Michigan — 

Benton  Harbor:  Vitrified  pipe.  5.500  ft. 
10-in. 

Cadillac:  Vitrified  pipe.  3.400  ft.:  man- 
holes.   14. 

Flint:  Concrete  pipe.  10.560  ft.  IS  to  24-ln.; 
vitrified  block.  8.180  rt..  27  to  42-in.:  vit- 
rified pipe.  44.600  ft..  6  to  22-in.:  man- 
holes.   242:    catch    basins.    20(1. 

Grand    Rapids:      $4,000.00. 

Marquette:      None 

Saginaw:      Concrete   pipe.    3    or   4    miles. 
Minne-nta — 

Austin:  Vitrified  pipe.  5.550  ft.:  manholes. 
26. 

niiluth:      Vitrified    pipe.    $100,000.00. 

Kveleth:       $26,000    for    24-in.    storm    sewer. 

Mnnkato:  Vitrified  pipe,  1.300  ft.:  man- 
holes.   4. 


St.  Cloud:   Vitrified   pipe,   5,295   ft..    S  to   15-in. 
Wadena:      Brick.    3.700   ft.;    tile.    1.575    ft.    30- 
in.,   3.800   ft.    12-in. 

Mississippi — 

Gulfport:      Vitrified   pipe.    2.000    ft.    10-in. 
Hattiesburg:       Vitrified    pipe.     >£    mile    S-in.; 

manholes.    6. 
Meridian:       Reinforced     concrete,     1,000     ft.; 

vitrified    pipe.    3    miles. 
Okolona:      $5S,000. 

Missouri — 

Carthage:     Vitrified  pipe.   1%    miles. 
Sedalia:      Vitrified   pipe.    2   miles,    s    to   15-in,: 

manholes,   10. 
Webb   City:      Concrete.   500  ft.;   vitrified  pipe, 

1,800  ft.  8-in.;  manholes,  4. 

Montana — 

Billings:      Vitrified    pipe,    6.000    ft. 
Bozeman:        Vitrified     pipe.     2.500     ft.     6-in.: 

manholes.    S. 
Butte:      13    miles.   S   to  12-in. 
Great    Falls:      Vitrified    pipe.    1.530    ft..    6    to 

12-in   :    manhole,    1;    catch    basins.    3:    out- 


lets 


S   to    10-ln. 


Grand     Island:       Vitrified     pipe,     possibly     3 

miles. 
Lincoln:        Vitrified     pipe.      3     miles.      S     in.: 

manholes.  30. 
Omaha:      Probably   spend   nearly    $200.000. on 


'e\v  Jersey — 

Bayonne:       Vitrified     pipe. 

holes    every    120    ft. 
Camden;      Brick,    about    2 
Dover:     None. 
Montclair:      Vitrified    pipe. 


to 


10-i 


North    Wildwood:      $32,000. 
Oaklvn:      Sanitary    sewer   Bystem 
Princeton:      Vitrified    pipe,    3,500    ft. 
Ridgewood:      Vitrified    pipe.    6.3nn    ft..    12    to 

24-in.;    manholes.    31:    catch    basins.    56. 
Westfleld:      Vitrified    pipe.    4,000    ft..    27    and 

30-in..     2.000     ft      S-in. 

New  YoBk— 

Corning:      Vitrified   pipe,   3.505    ft.;   manholes. 

11;    catch   basins.    2. 
Cortland:      Vitrified  pipe.    >.»   mile. 
Ebenezer:      $25,380. 
Elmira:      Vitrified    pipe.    8.000    ft.;    manholes 

25. 
Dunkirk:      Intercepting   sewer. 
Gloversville:       Vitrified    pipe,    550    ft.     20-in.. 

3.260    ft.     18-in..     580     ft.     15-in..     1.045     ft. 

12-in.;    manholes.    19;    catch    basins,    45. 
Mount    Morris:       Sewer    system. 
Newburgh:      Vitrified    pipe.    1,275    ft. 
New    York.    Manhattan    Born:      Brick.    13.736 

ft..     2-ft.     9-in.     to     9-ft     6-in.:     concrete. 

S.050    ft.    5-ft.    to   10-ft. :    wooden.    1.772    ft., 

3-ft.  to  5-ft.:  cast  iron  pipe.   326   ft..  12-ln. 

to    24-in.:    vitrified    pipe.     19.760    ft..     8-in. 

to  30-in.:   manholes.   363:  catch  basins.  5S: 

outlets.    2. 
New   York.    Bronx    Boro:      Concrete.    8.900   ft.; 

reinforced     concrete.     31.500     ft.;     vitrified 

pipe,     13.700     ft.!     manholes.     400:     catch 

basins,    38. 
Oswego:      $50,000.00. 
Plattsburg:      Vitrified   pipe.    2.000    ft. 
Ravenna:       Vitrified     pipe.     5     miles.     8     to 

12-in. 
Schenectady:     Vitrified  pipe.   5  miles:   man- 
holes.   80:    catch  basins.    50. 
Utica:     Vitrified  pipe.   1.6  miles.  8  to  20-in.: 

manholes.    9. 
Yonkers:      $13.00000. 


SEWERS  AND  DRAINS— 1915 


Durham:     Vitrified  pipe,   1,800   ft.   S-in  ,   6  200 
ft.    12-iri  ;    manholes,   16. 

Goldsboro:      Vitrified    pipe,    2.000    ft.;    man- 
holes ,    catch    basins. 

Klnston:      8   miles  of  8   to   lS-in.   sewer, 

Southport:       $43,000. 
North   Dakota — 

Minot:      Vitrified  pipe.    1,548   ft.,    10   to   15-in. 
vitrified    block.    2,000    ft.    30-in.;    manholes. 


50; 


ten 


20. 


Akron;      $20,000  to    $30,000   storm    s.  ivpr 

Cambridge:     Vitrified  pipe.   5.394   ft. 

Chillicothe:  Reinforced  concrete.  3.280  ft. 
7  by  10;  vitrified  pipe.  1,200  ft.;  man- 
holes.   6:    catch    basins.   22. 

Cincinnati:  Brick  or  concrete.  14.375  ft.. 
30  to  120-in. ;  brick,  concrete  or  block. 
8,590  ft..  30  to  57  in.;  reinforced  concrete, 
16,000  ft.,  90  to  120-in.;  vitrified  pipe, 
74.200   ft..    12   to   27-in. ;   manholes.    532. 

Cleveland:  Brick:  9  miles:  concrete, 
plain.  3.250  ft.  12-ft..  3.300  ft.  8-ft.;  vit- 
rified pipe.  6  miles:  manholes,  150;  catch 
basins,    300. 

Dayton:  Vitrified  pipe,  90  000  ft,.  5-in.  to 
24-in.  ;  concrete,  5,355  ft.,  30  to  60-in.: 
manholes.    OS;   catch  basins.   12:   inlets     126 

Delaware:  Vitrified  pipe.  3,000  ft.  S-in.; 
manholes.    10;    catch    basins.    4. 

Greenville:       Vitrified    pipe,     600     ft.     12-in. 

Kent:       $90,000  00. 

Lancaster:  Vitrified  pipe,  8,968  11  ,  6-in 
to   24-in. 

Lorain:      Vitrified   pipe.    2   miles. 

Mansfield:        Vitrified     pipe.      420      ft.      S-in.; 


ili.il. 


Mai 


bas 


40. 


Newark:  Vitrified  pipe.  4.500  ft.;  man- 
holes.   16;    catch    basins,    41. 

Neweomerstown :      $55  ooo. 

Norwood:  Vitrified  block.  SOO  ft  60-in., 
200    ft.    48-in. 

Painesville:  Vitrified  block.  550  ft.  36-in  . 
725  ft.  42-in.:  vitrified  pipe,  3,700  ft.,  10 
to    24-in  :    manholes.    16:    catch    basins,    28. 

Portsmouth:      Cement.    1.500   ft. 

Salem:      $10,000,00. 

Troy:  Vitrified  pipe.  10,560  ft..  10  to  24-in.; 
manholes,    10;    inlets,     90 

Warren:  Vitrified  pipe.  3.000  ft,  24-in  : 
manholes.    50;    catch   basins     100. 

Washington.    C.    H. :      Vitrified    pipe.    1    mile. 

Wooster:  Vitrified  pipe.  3.155  ft.  10-in.: 
manholes    1 1' 


Sewer  Construction — Continued 

Oregon — 

Astoria:     Vitrified  pipe,   4.SS4    ft.,  24  and  30- 
in.  ;    manholes,    23 ;    eaten    b  isins 
lets,   S. 

Eugene:  Concrete  pipe,  8,000  ft  S-in,  and 
10-in. 

Portland:       Reinforced     concrete,     1.940     ft.. 

33    to    S4-in.:    concrete    pipe      17,576    ft..    30 

to    60-in.;     vitrified    pipe,     60.000     ft.     S    to 

24-in.;  manholes.   250;  catch   basins,  300. 

Oklahoma — 

Enid:       Vitrified    pipe.    3.000    ft 

Tulsa:      Concrete    pipe,    8,000    ft.    S-in..    2  000 
ft.    10-in.;    50   manholes;    loo   catch   basins. 
Pennsylvania — 

Ulentown:       Reinforced    concrete,     2.652    ft., 
Sx7     to     2x2%     ft.;     vitrified     pipe 
15-in. ;   catch  basins,   16. 

Bradford:  Vitrified  pipe.  800  ft..  10  and  12- 
in.;    catch    basins.    8;    outlets.    2. 

Carbondale:  Vitrified  pipe,  43,721  it..  6  to 
15-in.;    manholes,    174. 

Carlisle:      Vitrified   pipe.    1,500    ft.    S-in. 

Catasauqua:      Concrete.    375    ft. 

Du     Bois:       Vitrified     pipe,     ■■■-,     mil< 
3.000    ft.    8-in.;   manholes.    10. 

Erie;       Vitrified    pipe,    13,000    ft.;    m 
40. 

Homestead:  Vitrified  pipe.  2.200  ft.  12-in.: 
manholes.    9. 

Juniata:  Concrete  pipe.  l.GOO  ft.;  man- 
holes.  6. 

Nanticoke:  Vitrified  pipe.  3  miles.  S  to 
20-in 

North    Braddock:       Vitrified    pipe,     VS     mile 
8-in..    600    ft.    36-in.;    manholes,     10 
basins,    10. 

Oil  City:     Vitrified  pipe.  S.500  ft.,  0  to  12-in. 

Philadelphia:      $200,000. 

Pittsburgh:  Brick.  2,080  ft.,  36  to  60-in.; 
concrete,  plain.  7.570  ft.:  concrete,  rein- 
forced, 200  ft.;  vitrified  pipe,  39,750  ft.,  6 
to  36-in.;  manholes.  186;  catch  basms.  150; 

outlets.     3. 

Williamsport:        Vitrified      block,      1.351      ft. 
vitrified     pipe.      3.47S      ft.;     manholes.      12; 
catch    basins,    2. 
Rhode  Island — 

Newport:      Vitrified    pipe,    2.550    ft. 
South    Carolina — 

\  ndersor  :     Tei  ra  cotta,   5< 0  1 1     8  in 

Columbia:       Ri  i  rete,     1.400     ft 

36-in.;    vitrified    pipe.    2,500    ft. 
Orangeburg:       Vitrified    pipe,    8.100    ft  ,    8    to 
12-in.;    manholes,    20;    catch    basins.    20. 
South  Dakota — 

Lead:     Vitrified  pipe.   3.160  ft..  6   to  12-in. 


Mitchell:      $12,611.    sanitary. 
Sioux  Falls:     Vitrified  pipe,  5.000  ft. 
i '  mnessee — 
Jackson:      Vitrified   pipe,    100  ft.    S-in.:   steel 
!i|"      1,600    ft.    II. -in. 
Lafayette:      Sewer    system.    $17,500. 
Texas — 

Laredo:     Vitrified   pipe.   3.600  ft.  30-in  :  man- 
holes  3;    catel sms  ,24;   outlet,   1. 

'■  nl ,     i  i .in    sanltai  -    sew.  i 

San    Benito:      $5,000. 
I  tab- 
Logan:      Vitrified    pipe.    $10,000.00. 
Virginia — 

I  'anvilh  :       Vitl  iii.d     pipe,     6.000     ft.     s-in. 
NewpoTl   News:    Vitrified   pipe    7m  ft.  lS-in 
3  300    ft.    15-in.,    1.320    ft.     12-in       1  000     ft! 

S-in. :    30    maul s;    i  atch    basins, 

w  asliington — 

* ' en:       Reinforced     i  ete, 

36-in.;  vitrified  pipe,   65.100   ft..   8  to   24-in.; 
manholes.    225;    catch    basins,    50. 
Et  erel  I       I  lonci  ete   pipe,    5,000  ft. 

Bellingham:      Vil pipi      2    miles,    8    to 

24-in. 
Seattle-:     Vitrified    pipe.    20    miles;   manholes. 

350;    catch   basins.    650. 
Spokane:      Reinfoi  ced     I  50    ft.    or 

5-ft.    6-in.:    vitrified    pip,,    2    miles     , 
Walla    Walla:      Vitrified    pipe,    10,000   ft. 
\Ves(    Virginia — 

Huntington:        2.S00     ft.      of     10     and      12   in 

laterals. 
Parkersburg:      Vitrified    pipe,    $50,000.00. 
Wisconsin — 

M'i'i'    mi-      Vitrified    pipe     1,500   ft. 
Beloit:      Vitrified    pipe.    5,000    ft.    S-in.;    man- 
holes.   12. 
Fond  du    Lac:      Vitrlfia  ,i    pipe      1    miles,    8   to 

15-in. 
Kenosha  :       (102,000 

La    •  a,,-.,         Vitrified    pipi  .    "  500    ft.    12-in 
on:      Cast   iron,    in, ooo   ft,    If 
vitrified    pipe,    5    miles     6    to      nan   ;    man- 
holes.   100. 
Manitowoc:      $1S300, 

Milwaukee:      $212,000    intercepting    sewer 
Neenah:       Vitrified     pipe.     2.500     ft.:     man- 
catch   basins,    12;  outlets,  2. 

Sheboygan       Vitrified   i i  !  ri  I   ,  man 

hob  ■     60:    Catch    basin 
Watertown:      Vitrified    rope.    6,000    ft.:    S-ln. 

10    18-in.;     manholes,     II:     catch     .-.. 
YV.ousau:      Vitrified    block.   4.050    ft..    30-in.    to 
4    ft.    s    In.;    pipe.    7,960    ft.    12    to    24-ln.; 
manholes.    30;    catch   basins.    60 


DRAINS  FOR  COUNTY  ROADS 


Alalnm 

Han 


Ma 


000  to   6.000   ft. 
600  ft.  15  and 


vitrified    pipe. 

Talladega.  Talladega  cou 
lS-in.    vitrified    pipe. 
Arkansas — 

Malvern.  Hot  Springs  county:  500  ft.  20- 
in.    concrete   pipe. 

Paragould.    Green    county:      Tile    drains. 
California — 

Los  Angeles.  Los  Angeles  county:  40.000  ft. 
reinforced  concrete  pipe.  Start  on  $15.- 
000.000.00  storm  drain  system. 

San  Diego.  San  Diego  county:      2,000  ft.   4-ft. 
reinforced  concrete. 
Illinois — 

Rushville.  Schuyler  county:  1,000  ft.  rein- 
forced concrete. 

Springfield.  Sangamon  county:  3  miles, 
tile. 


Martinsville.   Morgan 
Plymouth,    Marshall 

20  miles  dredge.     5 
Iowa— 

Algona.     Kossuth     co 

concrete     pipe.        5- 

pipe. 
Fort    Dodge.    Webste: 

60.000    ft.    small    d 
ain 


iinty:  6  miles  dredge 
jnty:  10  miles  tile 
lies  open  ditch  work 


ill    be    let     in     April 


county 

May. 
Estherville.    Emmett   county:      10   miles   open 

ditch.      2   miles   30-in.    tile.      5   miles  20   to 

30-in.    tile.      15   miles   tile   under   20-in. 
Forest      City.      Winnebago      county:        Large 

amount   of  6   to   36-in.    vitrified   pipe. 
Hampton.    Franklin    county:      70    miles    6    to 

42-in.    vitrified    tile. 
Knoxville.     Marion     county:       6     miles     new 

channel    for  river. 
Manchester.    Delaware    county:       1.300    rods 

6-in.    tile. 


lola.      Ul ml  s       8    or    0    miles    vitrified 

pipe. 
Kentucky — 

Bedford,      Trimble      county:        12      to      60-in. 

drains. 

Danville.    Boyle    county:      G    reinforced    con- 
crete, various  sizes.     200  ft.   vitrified  pipe. 
Maryland — 

Centreville,     Queen     Anne     couinv         Corru 
gated   iron  pipe. 
Michigan — 

Corunna,  Shiawassee  county:  1.000  ft.  12- 
in.,  500  ft.  18-in.,  200  ft.  24-in.  concrete 
pipe. 

Hillsdale.    Hillsdale    county:      25    miles.    8    to 
24-in.    vitrified    pipe. 
Minnesota* — 

Albert   Lea.   Freeborn   county     050,000   coun 
ditches. 

Fairmont,  Martin  county:  $200,000  tile 
drainage. 

Le  Sueur  Center,  Le  Sueur  county:  6  ditches, 
estimated    total    cost,    $27,400. 

Wheaton,  Traverse  county:  70  miles  ditches. 
Missouri — 

Brays.  Miller  county;  15  reinforced  con- 
crete drains,  from  3  by  3  ft.  to  6  by  12 
ft.   and   from    16   to  20  ft.   long. 

Dixon,  Pulaski  county:  2  14-ft.  reinforced 
i  oi te,   25   plain  concrete. 

Exeter.    Barry    county:       60    reinfoi, 

Crete  culverts.  90  10  by  12-in.  concrete 
pipe. 

Fulton.    Callaway   cminiy:      4.000   ft.    vitrified 

pipe- 

Jackson.  Cape  Girardeau  county:  20  rein- 
forced concrete  culverts.  500  ft.  vitrified 
pipe. 

Jefferson  City,  Col unty:  60  ft    4  by  10  ft. 

reinforced  concrete.  100  ft.  30  to  4S-ln. 
concrete  pipe.  340  ft.  12  to  24-in.  vitrified 
Pipe. 


[ronton,    Iron    county:      25    corrugated    Iron 
drains    12    to    24    in. 
i  Hark    counts  :  : 
,  oncrete  culverts 

M  20    2-ft,    to    S-ft.     by 

IS-ft. 
Warrenton,    Warren    county:      20    plain    con- 
up    ',,    :■  i    In,      is    reinforced    concrete 
up   to    12    ft.      21    vitrified   pipe  up  to   24    in. 

New  Jersey — 

Newton,  Sussex  county:     5. ooo  ft,  t  ami  6  in. 
vitrified    pipe. 
New     Mexico — 

Raton.      Colfax      county;      15      concrete     pipe 
drains.    3    to   4    ft,    opening   by    18    ft.    long. 
New    Fork— 

i' la,  Montgomery  county:     500  ft.  vitrified 

I'll"'- 

Ithaca,    Tompkins    county:      60    plain    con- 

2    to    5    ft.      200   concrete   pipe,    12    lo 

18    in. 

I',  inklln  county:      i 

Pipe. 
Ohio— 

Troy,    Miami    county:      2",    to    30    miles.    6    to 

Il  am      Ml' 

Zanesville,     Muskingum     county:       1,200     ft. 
vitrified  pipe. 

\m:l,  ton     Hi,,/",  i.i    county:      200   mm 

Ba:    Clt;     M    tai  ounty:     20  miles  main 

ditches,    10   miles   laterals. 
Dallas,    Dallas    county:      600    reinforced    con- 

2.000   ft.  steel  pipe. 
Hlllsboro.    Hill   county:      250   corrugated    Iron 
pip,     culverts,    24    to   48    In. 
Wisconsin — 

Rhinelander,   Oneida  county:     30  plain  con- 


Superlor,  Dougla 
culverte. 


ty:     75  plain  concrete 


MUNICIPAL    ENGINEERING 


SEWAGE  DISPOSAL  PLANTS 


filtration   bed.    $2.0f>0. 


California — 

Long    Beach:      Settling    tank,    1. 

Al  ham  bra,    Pasadena   and    So.    Pasadena    are 

planning    a     complete     disposal     plant     for 

the   three   cities. 

<  Minn-t'ticut — 
Danbury:      1 
Illinois — 

Aurora:      Settling   tank,    1. 
Crete:      Contact    beds    and    ImhofT    tank. 
Pana:      Settling    tank.    1. 
Septic    tank,    1. 
Indiana — 

Brazil:     Probably  a  new  plant. 
Indianapolis:      Plans    for    §2.000.000.00   plant 

being  made. 
Richmond:        Small     settling     tank.      2     5-in 
siphons. 
Iowa — 

Grinnell:      Sewage   disposal   plant. 
Kansas — 

Chanute:      Septic   tank.    $20,000.00. 

i»tt:      Septic  tank.    $25,000.00. 
Hutchinson:      Pumping    station. 
Kentucky — 

Lexmgton:     Vote   on   bond   issue   in    Novem- 
ber. 


Missouri — 

Sedalia:      Imhoff  tank,   contemplated. 

One   septic   tank    with    4    contact    beds. 
Springfield:     Disposal  plant   for  northwestern 

part   of   city   contemplated. 

Montana — 

Bozeman:  Experimental  tank  on  small 
scale. 

New    Jersey — 

Montclair:  Joint  disposal  works  (Imhoff 
type)  for  Orange.  East  Orange  and  Mont- 
clair. 

Oaklyn:      Sewage   disposal   plant. 

Ridgewood :      Possibly    Imhoff. 

West  field:     4-acre  sand    filter. 


New  York — 

Ravena:      Settling    tank,    sludge    bed. 
well    and    house. 


\«.ri  h    Carolina — 

Charlotte:      Proposed   plant    for   30.000  popu- 
lation,   type    not    determined. 


Pump.    1. 

Ohio — 

Coshocton:       Settling    tanks.    2 

Dayton:  $30,000  bonds  sold  to  carry  on 
work  and  plans  for  sewer  system  and  dis- 
posal plant. 

Grandville:      Disposal   plant   to  be  built. 

Mansfield:      Plans  being  made   for  plant. 

Pennss  1\  ania — - 

Beaver:      $40,000.00    plant.      Plans    approved. 
DuBois:      Plans  being  made  for  plant. 
Tyrone:      Site   purchased. 
Tork:      Sewage   disposal    works. 

Texas — 

Corsicana:      Kind   undecided. 
Ennis:      Settling   tank.    1. 

Filters.     2. 

Septic  tank.    1. 


WATER  WORKS  IMPROVEMENTS 


Alabama — 

Bessemer:        City      figuring      on      pu 
water   works. 

Arkansas — 

Fort    Smith:      Distribution    mains.     7    miles 
6  and  S-in.,   c.  i. 

California — 

Pomona:      Acquisition    of   private    plant    be- 
ing considered. 

San      Bernardino:       Mains.      4,500 
steel. 

Santa    Barbara:       Mains.     2    miles    4    and    8- 
in.    c.    i. 

Santa    Rosa:      Meters.    65. 

Connecticut — 

Bristol:      Supply    mains,  1,200   ft.    12-in. 

Danbury:      2    miles   6-in.  c.    i. 

Waterbury :      Reservoirs.  2    concrete    storage 

tanks      cap.     1.000.000  gal.    each.       Mains. 

$5,000.00    c.    i. 

Georgia — 

Americus:      Pumps,    1    10-in.    centrifugal.    1 

1,000-ft.    air   compressor.      Mains.    3.000    ft. 

6-in.    c.    i. 
Valdosta:     Mains,  500  ft.  8-in.  c.  i. 

niii 


Alto 


Mains.    7,500   ft.   6-il 


Plug 


Aurora:      Mains.   1(1,010   ft.    4   and    6-in.   c.   i. 

Berwyn:      Mains.    50.000    ft.    c.    i. 

East  Peoria:  Pumping  station  and  stand- 
pipe.    $10,300. 

Elgin:      Mains.    1.700    ft.    4    to    S-in.    c.    i. 

Elmhurst:      Deep   well. 

Joliet:  Reservoir.  5.500,000  gal.  Mains, 
29.000   ft.   6.   S  and  10-in.    c.   i. 

Litchfield:  Boilers,  2.  Buildings.  1.  Fil- 
ter plant.   1.     Intake,  1. 

Indiana — 

Anderson:     Pump.   S. 000, 000  gal. 

Garrett:         New      engine      and      accessories. 

S5.500. 
Gary:      Extension.   11  miles  6   to  20-in.  pipe. 

54   hydrants.     Cost  S112.000.00.     Private  en. 
Loganspert:     Mains.   2.000  ft.   6  to  12-in.   c.   i. 
Madison:     5  deep  wells. 
Peru:      One    elec.    centrifugal    pump.      Mains. 

7.000   ft.   of  6   and   S-in.   c.   i. 

Iowa — 

Cedar  Rapids:  Pump.  6,000.000  ga!.  Well 
1   artesian. 

Kansas — 

Arkansas     City:        Completing      $97,000      im- 
provements. 
Burrton:      $25,000    bond    issue    pass, 
stalling   system. 

-  :ott:      Filter  plant.    $32,000. 
Independence:      Mains.    500    ft.      Meters.    600. 
Reservoir     contemplated.        Main* 
3    miles    c.    i. 

Kentucky — 

Mains,  41-  miles  24-in.  c.  i. 
Igenville:      $14,300. 

Mars  land — 

East    New    Market:      "Water   works   system. 
Kensington:      "Water   works    system.    $22,239. 
Massachusetts — 

Beverly:      Mains.    10.000    ft.    c    i. 


.  Brookline:  Settling  basin,  filter  plant, 
wells,    reservoir.    $200,000. 

Fitchburg:      $99,105. 

Gloucester:      Mains.    3.000    ft.    12-in. 

Lowell:  Pumps.  2 — 7,500.000  gal.  Build- 
ing. 1  for  pump.  Setling  basins,  2.  Fil- 
ter plants.  6.  "Wells.  200.  Reservoir.  1. 
Mains.    5.000    ft.    S    and    12-in.    c.    i 

Revere:  Pump.  1  Mains.  S.000  ft.  6.  S  and 
10-in    c.    i.      1    auto    truck. 

Salem:  Pumps.  2  10.000-gal.  Reservoir, 
10.000.000    gal.      Mains.    14    miles    6    to    20- 

in.    c.    i.    and   5   miles   36-in.    e.    i. 

Stoneham:     Mains.    1,500  ft.  c.   i. 

West  field:  Reservoir.  200.000.000  gal.  rec- 
ommended.    Mains.  2  miles  S-in.  c.  1. 

"Woburn:      Mains.    $15,000    to    $25,000. 

Michigan — 

Albion:       Going    to     bond     for     $20,000     for 

auxiliary    plant. 
Benton    Harbor:      Boiler,    1.      "Wells.    3    new. 

150   ft.   deep.      Mains,    35.300   ft.    6   to   12-in. 

c.   1. 
Marion:       Standpipe    and    system    of    water 

pipes.       SO-ft.    water    tower.       Mains.     5.000 

ft   4   and   6-in. 
Marquette:      Mains.    900    ft.    4-in.    c.    i. 
Saginaw:     Bond  issue.   $750,000  to  be  voted. 
Schoolcraft:      $22,000    system. 

Minnesota — 

Austin:      Office    building. 

Winona:      4    artesian   wells.    490    ft.    deep. 

Missouri — 

Carthage:      "Well.    1.      Mains.    U    mile  steel. 

Columbia:  Reservoir.  3.000.000  gal.  con- 
crete.      Mains,    about    1    mile. 

Kansas  City:  Steam  turbine,  centrifugal 
pump  of  20.000.000   gal.   cap. 

Sedalia:      Filter   plant.    $60,000. 

St.    Louis:      Engine    and    centrifugal    pump. 

Montana — 

Billings:  Pump  and  motor,  $1,950.00.  Build- 
ings. 2.  Settling  basin,  1.  Filter  plant. 
1.      Mains.    6   miles. 

Bozeman:      Mains.    2.500    ft.    6-in.   c.    i. 

Nebraska — 

Grand   Island:      "Wells,    2.   1.000   gal.    per  min- 
ute. 
Lincoln:      Boiler.    1    500-h.p.      Mains.    4    miles 

4   to   8-in. 
Omaha:     Improvements,   $6,000. 

New   Jersey — 

Bayonne:      Mains,    1   mile.    S-in.    c.    i. 

Camden:     Pumps.    5,000.000  gal. 
House  for  pumps. 
New    York- 
Barker:      Standpipe,   filter,   reservoir  and   4% 
miles  mains. 

Cortland:     Mains.    14   mile  S-in.  c.  i. 

Dunkirk:      Mains    2.000   ft.   6-in.  c.   i. 

Hudson:      Mains.    1.000    ft.    6-in.    c.    i. 

Plattsburg:  Mains.  4.000  ft.  16-in.  c.  i.  : 
2.000    ft.    6    and    S-in.    c.    i. 

Schenectady:  Pumps.  $30,000.00.  Build- 
ings, $3,000.00.  Reservoir.  $250,000.00, 
10.000.000  gal.  Mains.  19.000  ft.  6  and  s- 
in.    c.    i. 


North    Carolina — 

Durham:      $500,000.00.      Bids    April    21. 
North    Dakota — 

Minot:  Intake,  1.  Mains.  10.560  ft.  6-in. 


Akron:      $000,000   bonds  authorized. 
Athens:      Mains,   5.027   ft.   6  and  14-in.   c.    i. 
Cambridge:       $235,000    bonds    sold    for    com- 
plete  system. 
Canton:        Reservoir     and     improvements     to 

■25.000   recommended. 
Cincinnati:       Mains,    33%    miles    4    to    42-in. 

Coshocton:  Reservoir,  concrete  covered, 
3.000.000   gal. 

Dayton:  $150,000  bonds  sold  for  distribu- 
tion system. 

East  Liverpool :  Rebuild  city  water  plant, 
pumps,   station,   standpipe,   etc. 

Greenville:  $10,000  appropriated  to  test 
present  well  field. 

Lorain :      Boilers.    2. 

Mansfield:  Pumps.  2  Each  has  375.000 
gals.     cap.     per     24     hrs.       Mains,     5500    ft. 

Middletown:      Boiler,    1. 

South    Charleston:       $30,000    bond    is; 

be    voted    on. 
Troy:        Mains.    1.000   ft.    3-in.  c.   i..      500-h.p. 

heater   for  boiler  supply. 
"Wooster  (probably):     Boilers.   2.     Pumps.   4. 

Buildings,    boiler,    pump    and    filter    house. 

Settling    basin.     1     60-ft.    by    61-ft.       Filter 
plant.     1     2,000,000     gal.       Reservoirs.     1 

1.000.000-gal.   steel   tank.      Mains.    12.000   ft. 

12    and    16-in.    c.    i. 

Oklahoma — 

Enid:      Mains.    1.200   ft.   6-in.   c.    i. 

Tulsa:      Settling  basin.   $60,000.     Mains,   5.000 

ft.    6-in.   c.   i.     ' 
"Wilburton:     To  vote  on  $100,000  bond  issue. 


Fairview:      Municipal  plant. 

Pennsa  Ivania — 

DuBois:     Reservoir  to  be  raised  4  ft.   Mains. 

3.000  ft.   6  and   S-in.  c.   i. 
Franklin:      Mains.    2.500   ft.    6-in.    c.    i. 
Homestead:      Mains.    1.S00    ft.    6-in.    c.    i. 
Oil    City:      Mains.    2,000    ft.    6.    S    and    12-in. 

Pittsburgh:  Boiler.  1.000  tip.  Pumps.  50.- 
000.000  gal.  centrifugal.  Mains.  5  miles 
•:    to   20- in.   c.   i. 

South    Canlina — 

Orangeburg:      Boilers,    2.      Pumps,   1.      Build- 
ings.   1.      "Wells.    1.      Reservoirs.    2.      Mains, 
100   ft.    6.    S   and   10-in.    c.    i. 


voted. 
Tennessee — 

Maryville:      $55,000   bond   issue   proposed. 
Texas — 

Ennis:       Pump.     1.       Building,     1.       Mains. 

16.000  ft.   4   and  8-in.   c.   i. 
Houston:        Magnolia     Park     "Wa:er     Works. 
$S5,900. 
I  tah— 

Logan:      Reservoir.    $10,000.      Intakes,    $2,000. 
000    bond     issue     for    improve- 
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Water  Works  Improvement— Continued 


Washington — 

Aberdeen:  Oil  burners.  Pump,  1  cen- 
trifugal, 250-ft.  head.  Reservoir.  7,250,000 
gal.      Mains,    7,000    ft.    6    and    8-in.    c.    1. 

Bellingham:  Mains,  1%  miles,  6  to  12-in 
c.  1. 

Everett:  Plans  under  way  for  bringing 
water  to  city  from  mountain  stream  24 
miles.      Cost    about    $600,000.00. 


2S.000  ft.   4   to  12-in 
4    and    6-in. 
Walla   Walla:      Reservoir,    80,000   gal. 


Sh«  boygan:     Boilers.  300  h.p.  Pumps,    - 

000   gal.    per   day.      Buildings,    addition    tc 
pump    house.      Mains,    23,000   ft.   4    to   20-in, 


Wyoming — 

Cheyenne 
Laramie: 


Filter  plant. 
Mains,    24,000    ft. 


Arkansas — 

Horatio:  Electric  light  plant  contem- 
templated. 

California — 

Alhambra:  3  to  5  miles  extension  of  orna- 
mental   lighting. 

Long   Beach:      6    miles    ornamental    lighting. 

Pasadena:      5    miles   ornamental    lighting. 

Pomona:  206  posts,  3  lights  each,  now  be- 
ing advertised. 

Santa  Barbara:  1  mile  ornamental  light- 
ing. 

Colorado — 

La  Junta:  J75.000  bonds  voted  for  munic- 
ipal   plant. 

Connecticut — 

New  Haven:      20.    4-amp.    luminous    an 
Welsbach   gas  lamps.    60-c.p. 

Georgia — 

Cordele:        Preparing     to     construct     electric 

lighting   system. 
Rome:     2  blocks  white  way  extension. 

Illinois — 

Elgin:     Bond  issue  for  $125,000.00  new  plant 

to    be    voted   on. 
Waukegan:      164   ornamental   lights. 

Indiana — 

Connersville:  10-yr.  street  lighting  con- 
tract soon. 

Covington — $5,500   improvement   to  plant. 

Garrett — Rebuild  $500  worth  electric  light 
lines. 

Huntington:      City    plant    being    rebuilt. 

Lebanon :  Overhead  street  lighting  system 
and  ornamental  post  lighting  system  to 
be   let    in  April. 

Peru:  Car  load  of  poles.  Ornamental  light- 
ing  under   consideration. 

Richmond:  Ornamental  lighting  contem- 
plated. 

Valparaiso:  Poles,  500.  Lamps,  300  nitro- 
gen. 

Vincennes:      60    ornamental    light    posts. 

Iowa — 

Cedar  Falls:      Poles.   1    car  load.      O 
tal    lighting,    22    poles. 

Council     Bluffs:        Municipal     plant     cont 
plated. 


Independence:      One  dyn 


LIGHTING  IMPROVEMENTS 

Leavenworth:     200  5-lamp  ornamental  light- 
ing  poles. 

Topeka:      6S   5-lamp   poles.      Cost   $9,750. 
Kentucky — 

Covington:      Joint    municipal    plans    tor   Cov- 
ington  and   Newport   urged. 

Lexington:      $14,000  ornamental    lighting. 
Louisiana — 

New  Orleans:     Publicity  owned  lighting  sys- 
tem  l>ciim  uiq.il. 


lights. 
Michigan — 

Benton  Harbor:  2  miles  ornamental  curb 
lights. 

Cadillac:  Boulevard  lighting  system  to  be 
installed. 

Dowagiac:  125  k.w.  engine  and  generator. 
1   car  cedar  poles. 

Hancock:  $100,000  bond  issue  lor  municipal 
plant. 

Monroe:      One    new    ensin. 

Pontiac:  Boulevard  lighting  system  con- 
templated. ' 

Saginaw:  500  luminous  arc  or  nitrogen  street 
liffhts. 

-Minnesota — 

Mankato:      Ornamental    lighting   system. 
Mississippi — 

Hattiesburg:     Municipal  plant  contemplated. 
.Missouri — 

Columbia:  Rebuild  l>/2  miles  of  line.  Wire. 
1.1.000  lbs.  No.  20.  Poles,  car  of  40-ft. 
and   car  of  20-ft. 

Montana — 

Billings:      50    5-lamp    ornamental    posts. 
Bozeman:      SO   single   light   poles. 

Nebraska — 

Beatrice:      $10,000   for   extensions. 

Broken  Bow:  $10,000  bond  issue  voted  in 
April. 

Omaha:  $90,000  fund  for  municipal  plant 
recommended. 

Sidney:     $35,000  being  spent  on  plant. 
New  Jersey — 

Perth    Amboy:      $150. bond    issui 

struct   Municipal  plant 
New  York — 

Batavia:  Dynamo  and  motors  to  be  pur- 
chased. 

Bath:       Lighting    system,     $24,350. 


Buffalo:      1,200   magnetite   arc   lamps 

Utica:        15     arc     lights.        101)      latest      mean- 
descent    lamps    as    experiment.       \i 
place    1,000   aerial    lamps    with    same    kind. 
North   Carolina — 

Kinston:      $25. to    be    spent    In     iddltlon 

to  electric   light    plant. 
North  Dakota — 

Minot:      60    ornamental    lighting    P'isis 
Ohio- 
Cincinnati:       320    4-amp.     magnetite    lights. 
«ire,   56  miles.     Poles     1,100    [daho 
Ornamental    lights,    36    400-watt    nitrogen 
l,as   lamps  and   posts,    100   Welsbach 
madn:     N<iW  contract  for  Eas  "shts  to  be 

Elyria    and    Lorain    considering    erection    of 
lotnt     electric    light    plant. 

Man3fleld:      Hi, Is   t ,,  ,  ,.lv ](l 

\e,u   contract. 

Middletown:      Ornamental    - 

Nelsonville:     Engine,   l.     Gas  pi: mmovi 

ments. 

Newark:      500-k.w.    turbo-generator. 

Springfield:      Cluster  lighting  system    In   cen- 
ter of  city  contemplated. 

Troy:       1    67-k.    v.    a.     generator, 
mental   bridge   lights   and    posts. 

Washington  C.   H. :      600-c.p.  nitrogen   lamps. 
Oklahoma — ■ 

Woodville:     Electric  light  system  being  con- 
sidered. 

Pennsylvania — 

High    Spire:      Municipal    electric    light    plant 

being  considered. 
Kane:      2    miles   electric   lights. 
PItl  iburgh:       300    are    lamps        300     mantle 

gas   lamps. 

South    Carolina — 

:     eki  .He:     Plant   to   be    Imp 

Orangeburg:     $30,000  bond  Issui    to  i ted 

on. 

South    Dakota — 

Raymond:     Municipal  plant   proposed. 
Texas — 

Ml"1- Munii  Ip  il    plant   i  ontemplated. 

Laredo:     Ornamental   park   lighting 

Sulphur     Springs:       Will     lmpro\  i      eli  otric 
lighting  system. 
Wisconsin — 

Madison:      400   ornamental    lights. 

Wausau:     $1,300  changing  art 
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Alabama — 

Anniston:      Several   small   bridges. 
Bessemer:      $30,000   school   bonds  to  be  sold 
in   April. 

Arkansas — 

Ashdown:      High    school. 

California — 

Alhambra:  $200,000  schools  now  being  con- 
structed. $35,000  library  now  being  con- 
structed. 

San   Francisco:      Two  subways. 

San  Jose:      100-ft.   concrete  arch. 

Santa    Barbara:      Seven    concrete    bridges. 

Santa  Rosa:      Two  bridges. 

Colorado — 

Canon    City:      City    hall. 
Greeley:      Court    house,    $137,355. 

Connecticut — 

Bristol:      Two   concrete   bridges. 

Danbury:       $30,000     to     $40,000     bridge     over 

N.   T.   &  N.   H.    R.    R. 
Torrington:      One    steel    girder   bridge.      One 

concrete   bridge. 
Waterbury:      $75,000   3-span  concrete  bridge. 

One    high    school.      Two    grade   schools. 


Georgia — 

Rome:       Three    concrete     bridges,     $260,000. 
City    hall    and    auditorium,    $100,000.      Hos- 
pital.   $50,000. 
Valdosta:      One   concrete   brii 

Illinois — 

Alton:      One   viaduct.      One   sul 
Aurora:      One    concrete    bridge. 
i  :i  iro :     Subway. 
Decatur:      $60,000   concrete  subway. 

Indiana — 

Anderson:      Possibly    $150,000.00    city    hall. 

Connersville:      Tin :oncreti     brld  ge 

Gam  it .     $2,000  to  I-  hall. 

Logansport:      City    hall.    $60,000. 
Rich    Valley:      $1S.000   school    house. 
Valparaiso:      $50,000    city    hall. 
Vincennes:     City   hall    i 
WhltestOWn:      High    school. 

Iowa — 

Ames:     City  hall  and  Are  slat  ion. 

Kansas — 

Atchison:       School    house.    $34 
Independence:     Four  small  concrete  bridges. 

$45,000.00   city  building. 
Leavenworth:       2     stone     arches     40     ft.     by 

40    ft. 
Leavenworth:     2  stone  arches  40  by  40  ft. 


Sallna:     One  2-span  160-ft.  concrete  arch. 
Topeka  :     Two    100-ft 

Inl i    concrete  viaduct. 

Kentucky — 

Mayfleld:       T 

Massachusetts — 
Idam         Hospital. 

Beverly;     I brldgi 

Brookline       Two 

Chlcopee:      School    house,    $75,000. 
tei        Hospital. 

Newburyport:     Two   brick   school    h 

Rome:      Two  schools. 

Salem:     Slxteen-roora  school,  $i50.ooo.     Fire 

stations,  2. 
Wt    mi. M       gixi      n  room        hoo     a ^Ued    for. 

Michigan — 

in  Harbor:  Post  office  site  to  be  chosen. 
Flint:       60-ft.    concrete    arch.       1,500-yd.    as- 
phalt  plant.      Reinforced   concreti 
54   ft.    by    110    ft. 
Marquette:     One  stei  brid  re,    20   ft. 

by    60   ft. 

Minnesota — 

.\  list  in:      One   concrete   bridge. 
Mankato:      <-,,, 
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Uisslsslppl — 

ill.  High   ■ .  hool 

Gulfporl       II.'  

M.  i  i.h.m  I  '.' <"  reti        bridges 

I'm    hall,    J100, Jail,       

Missouri — 

u  el h 


Bridges  and  Buildings  in  Cities— Contin 

Ohio— 


tied 


'n.       l.i  i.l 

i    c mplated. 

I  Ml.        ■ I,         Li     .1      . 


■  15, 1.00  Si  ii 


Nebraska — 


I..,. 


18- 


eti    brld 


\.-»   Jersey  — 

i -iin    hall 

i  amdi  ■ 
I...     i 

i       30  I 1    steel  elrdei    in  .,!        iiii 

\,„     %„rl>  — 

-  i  .  0, ■ '.hi. ■ 

i  '..I  ii. iii. I       s 

Gloversvllle       Oni     concreti     bridge 
Plattsburg  :  1 i .ml  ■ 

■•  ' ii>    ii  ill    .ii. i   hi.,  ii 

in  .i         i  ' in    ii  si  hool 

North    l>iil*ota — 


\ki 


■i.i 


i.lll 


.'....  i  ,i,.i         Modi  i     high    -.  hi 

iiii.  ."       i  

' 'i    i  •        i    . 

:.  ii i     •  reti        lep 

i  '..m  i     i, .., i  .         i    :    .  ISO. 00,       Bath     ho 

\    i  ..  te,   180- 

i i.i 

.  llmlnai  Ion   \  ladui  Is,        

D 


p  i 


Oregon — 

m.  .ii. ...I        \.,  hall. 

i'.. i  1 1  hi. i  ohoo  i...  ka 

-mi. iMi  i,  building  ■    ■  i    

■ .■  i..         i epltal 

I;   i.i  Idgi         i  .    i.i 

Pennsylvania — 

All, -111. iv,  i,  in. 

Archbold        in 

\siii.-i  ■ i.      brld 

DuBol  I  Hi.      "1    ft,    CO] 

Harrisburg*:     I 

Susquel 
Juniata:      Markel    house. 


II  ,,,, 

c 

,.     1, 

\,  i 

M 



.    :  Imal , 

M,  .', 

..,.'. 

.  ,i  i    hall 

$8,  160. 

\,,T« 

1 

oli  do 

i  ... 

1,: 

ill. 

Vand 

111 

Scl in 

Wan 

•en: 

Two     I.i 

Oklahoma— 

i  .in.! 

i  M,,       ,  ,,n,    ,  . 

'I 

i 

Tills. 

Mi  i.u  mi,  .     •  I.. ,...i.  line  .  Itj    hall, 

North    Brad 1 1     Si  I i    hou 

Plttsbui  nil         16-fl 

Rhode    Island — 

'    'Nil I. ... 

\.  wport  :      Si 

South  Carolina — 

... 
Rldgeland       Co 

South    Dakota — 

building. 
Lead       3  Ifi     ds.  o 

Tennesse, — 

Jack ■ 

Memphis :     School    ho 


i'  ■ 
Washington 


Tw 


lordeen :    SI]  ulc  bridge. 

\ii.in ■ 

alia    \\  iii. i       ' 


\\  Isconsin — 

\ ii        i  "I'  H     ■  mi.  i.i. 

1 1 Baj  ■    

Vladls ■■-  . .  i 

Rai  m.          .i     ;  brldgi     it  H 
Shi  boj  ".hi        iii"  h    a.  i I 
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■ 

:  .    .    I  I  ■!■ 


Alabama- 
Hamilton,    Marlon    county: 

bridges. 
Jasper,      Walker     county ; 

I-  ni    .  ■ 
tfonl  $30,000 

I-    I.: 

Talleda  5a    counts  i       110 
glrdei 
Tuscumbla     Colbi  pi     county:       L1    01 
girder    bridges. 


■ lei I    1 


hi.' 


.!• 


.!,    I 


I..   1.     1..  ,,      pan 


Arkansas— 

DeWltl       ■■  1.  1  "■   1     ■  ou  it]         ■■■ 

b  [dges. 

California— 

•  'niiisii    '  !olusa    count]  .      59  1  ■  mci  •  1  e   brld  ges, 

nty:     7  c "  ''  ■ 

Los     \  ngeles,    1  >oa     Vng»  les    counl  j        2 1 

st.'.'i    truss  0   I 

1,1         T 

■  -"-■■     Dii    ■ 1  ', 

bi  Idgt        !B    to    

\\  .'.!\  ei  vllle     Trlnits     counl  j        1  tne    suspen- 
sion cabli    brldgi 

Delaware — 

town,    Sussex    counl  y:       10    d 

cosl      J  1,1 ni       hi    ■ 

$3.00C 

1  1.. 1 1.1. 1 — 

Dade 
000.00. 
S1       i.ui  hi  1  mm  .    si     John   1  ountj  1      I 

Idaho — 

10     steel     'i.i,: 
bridges    in    thi 


bi  ldg<  s     an  1       0     concrete 


Illinois— 



Bluff,    Scott    county:  Id  ges,    60- 

,  ,. 
Bunker      Hill,  ,. 

I   .  ■ 

Cambi  Idgi        1 1    ■ 

coui 
brldi  e 

girder 

hriil  1 

■ 
■ 


,     .  ■  . 


■ 

■ 

Kankakee,    Kankakee    counts 

Loul  1  unty:      5  steel 

-1    1  lin.iu  ,     Tazewi  II     1  oui 

brldj  ■ 
Marion.     Williamson     counl 

Mount.. in  ii     u  arren   ■  1  ml  1        1   steel   girders. 

concreti 
Mound    City,    Pulaski    1 6    small    con- 

or  Id  gi 

vii.     <  Jarroll,     « !ai  roll     count]  1 creti 

bridges,  B  to  50  fl  "  subv  ay) 

Mi.     Sterling,     Brown     counl  \  i     1  - ■ 

Nash vi     ■ 
■ 

Newton,     .Tasp-r     count >  ?ls  1  ■  !»■ 

bridge. 

Ki  ndall      1  "nut  v  12      1 1  •  te 

brld 

11.  -I  la      P ■ im  -         1    1  1 i.     arch      1 

concrel  1     brldgi 

Polo    '  >glc  counl  j  steel  1     den       

.1.1.     bridges, 
Pontlac,    Livingston    count}        (8,670.00    con- 

ixch 
Prlncetoi      1 1  ■      1  ■  ■         Irdei 

85-ft,    spans.       K    com  reti  D-fl 

spans, 

Robli  i       truss 

■ 
Rock  ford,    w  Innebago    coui 
bi  Id  ges, 

i      .  [sland     counl  1         Ste<  1 

1 
Rush>  HI*'.    Si  I 

Shelbyvllle,     Shelby     1  ounl  1  1  0 1 

brldgi 
Soi  ento,     Bond     counts 

Sangamon    count 
dera 

I       1  1 

Stronghursl        1  ■ 

dges. 

1 
24-ft  .''■■■ 
: 

1    ... 

Indiana — 

,  le,  Wan  It  k  1  ov 
■ 
Brownsto'n  n      Jackson     county :       t: 

Columbia     City,      Whitl 

bri.l:  , 


■ 
::    steel    glr- 


$10, I 


'  !olumbu        Bar!  holomi  ■■ m  j         1     st.'.'i 

Irdei       ■   ■  01 irldgi 

Dans      V>  ....■,  ,     , 

Greencastle,   Putnam  counts       I  wood  bridge. 
ere  1 1     br  id  ges. 

1 1  ■    ■  ounty :     1   st. 

■if.-    brld  --■  - 
i.au  iv,,,  ,  bui  ■■■.    1  ti  ai  born   1  ounty       5  bridges, 

■      Bpans 

'  1     1     «Iai .1  ■■        1     te< 

ulverts. 

P  !  1 11  h       Man  hall     1  0 

bridge  i,    \  1,8 h 

Rock  vl  11  e.      Pari 
brldgi  ■ 

Owen  counts        I       I  1 6-ft.  con- 

bridge. 

1    girders. 
SO-fl 
Winchester,    Randolph    county        3 

Iowa — 

,: 

a.i.  1.     1  'alias     ■  ounty:       $60,000.00     1 

■ 
\     ona,       Kossuth       counts 
bridges, 

1      ■ 

■  ,  1  ■  ,  - 
Brett.    Hancock  counl 

and   culverts, 
cai-roii.    Carroll    county        1    steel    bridge.      1 
■  Idge 

■  1  I  ill.  .      \pp..n 

bridges    and    culverts. 

1  :hei  oke«  ,     •  Ihei  okee     cot 

bridges. 
Clarion    Wright 



1  'Union       1  'lint  OM      COUtttS  ! 
.,    ,  ,, 

,,  .,  . 

concrel  •■    brld  ges. 

ants  ■     J  10,0 10  worth 


Polk 


1 ',  mi-mi    -  'r.iw  ford 

■ 

Dubuqui 

■ 
subtt ..  ■■  1  s   and    bridges, 

ider.  Clayti  !4    culverts     ::-ft. 

., 
Emmettsburg,    1  inty:      4   girders, 

I  .  .  ! 

1    viaduct 
Fairfield,     Jefferson    county:       2    steel    truss 
brldgi 


Forest  City,  Winnebago  coi 

m, 1   nih  erta 
Fi       Dodge,      Webster     counts  I  I 

bridges.      1    steel    truss    brld 

deck   girder  concrete   bridges. 
Fort     Madison,     Lee     county:       10     ■ 
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bridges  and    culverts. 
Ida     Grove.      Ida     county:        11     steel     truss 

bridges.     —  concrete  culverts 
Iowa    City,    Johnson    counts         12    steel    gir- 
ders.     30    c i  <  I  e    bridges. 

Jefferson.  Greene  county:   7  concrete  bridges, 

93 
Keosauqua,   Van    Buren   county:      1" 

i.i  Edges. 
Knoxville       Mai unty:       :•     steel     trus 

bridges.      1    steel    beam    bridges.      S n- 

, .  i,     bridges    and    i 
Logan,      Harrison      county:        10      steel      truss 

bridges.      2  5   concrete   bridges. 
Hani  hestei      Di  Ian  a unl  ] 

bridges.      4    I-beam   bridges.      50   to 

creti     bi  idges   and   culverts. 
Marion,    Linn    county:       14    bridges    and    cul- 

Mason    City,    Cerro    Gordo    counts  :      2    stei  I 

bridges.      50  concrete  bridges. 
Osage,    Mitchell  county:   130   concrete  bridges 

and    culverts. 
Montezuma,      Poweshiek      county:        6      steel 

truss     bridges.        2      concrete      bridges 

viaduct. 
Nevada,  Story  county:     6  steel  truss. 

concrete   bridges   and  culverts. 
Oskaloosa.     Mahaska     county:        41 

In  idges. 
-    Rock     Rapids.     Lyon     county:       30     concrete 

bridges.    4    to   30-ft. 
Sac     City.     Sac     county:        200     concrete     cul 

verts 
Sigourney.    Keokuk    county:      30.000    concrete 

bridges. 
Tipton.    Ada    county:      7    steel    bridges        1. 

concrete    bridges. 
Toledo.     Tama     county:        $50,000     steel     and 

concrete    bridges. 
Washington,     Washington    county:       SO    con- 
crete  bridges. 

Kansas — 

Cimarron,    Gray    county:      4    small    concrete 

111  illgeS. 

Clyde.  Cloud  county:      5  concrete.   20  l -ft. 

Council    Grove,    Morris   county:      1    steel   truss 

bridge.      14   concrete  bridges. 
Dodge  City.    Ford   county:      3   small   concrete 

bridges. 
Eldorado.   Butler  county:      2   stone  arches,     o 

concrete  bridges. 
Eureka.      Greenwood      county:        80-ft.      steel 

truss.      Some   small    concrete   bridges. 
Fredonia,      Wilson     county:        100-ft.      2-span 

concrete  arch. 
Garfield:      Pawnee   county:      liri.lg.    osm      m 


steel 


eh   briils: 


concrete 


Gates  Center.    Woods 

der  bridges.      4   sto 

Crete    bridges. 
Hoxie.       Sheridan      c 

bridge. 
Jetmore.   Hodgeman  county:     $1,500  concrete 

bridges. 
Lakin.   Kearney  county:      4   concrete  bridges. 
Lyndon.     Osage     county:       2     or     3     concrete 

bridges. 
Newton.    Harvey    county:      0    or    7    concrete 

bridges. 
Russell.     Russell     county:        2     steel      girder 

bridges.      1    concrete  bridge. 
Topeka,    Shawnee    county:      One   3-span    con- 
crete    bridge.       4     32     to     80-ft.     concrete 

bridges. 
Troy.     Doniphan     county:     One     steel     girder 

5   concrete,    flat    top. 
Washington.   Washington,   county:      One  steel 
truss.      150    to   200    concrete   bridges. 

Kentucky — 

50    steel    bridges    and    400    concrete    bridges 

and    culverts    in    the   state. 
Bardwell,    Carlisle    county:      4    steel    girders 
Bowling     Green.      Warren      county:        3-span 

289-ft.   steel   girder. 
Burlington.    Boone    county:      2    steel    girders. 

100-ft.   and   160-ft. 
Caneyville,    Grayson    county:      1    steel    girder 

bridge. 
Danville.   Boyle   county:      2    concrete   bridges. 
Henderson.    Henderson  county:      15  steel   and 

concrete. 
Hvden.    Leslie    county:       300-ft.     gird 
Madisonville,     Hopkins    county:      9    concrete 

In  nl  g.-s 
Paducah.     McCracken    county         l 

ders.      12    concrete    bridges 
Stanford.    Lincoln    county:       12    steel    girders. 

2    concrete    brio 
Vanceburg,    Lewis   county:     Several   concrete 

»i  .  i  ■ .  - 
Versailles     Woodford    county:      ?500    concrete 

bridge. 

Maryland — 

Centreville,  Queen  Anne  count: 

bridges. 
Easton.    Talbot    county:      2    concrete    bridges. 

300-ft.   and   100-ft. 
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Michigan — 

Bi  ssi  iii.  i     Gog    :>'.     ■  ■■  n 
,1.  i        in  ii     ■ ..,,.  i . 

'  |  si.ii    Falls     Iron  count:  :i  ete,    50 

ft.   span. 

aba,    Delta    county:      342-tt.    St. 
der. 

Hillsdale       Hillsdi n*s  ■     concrete 

bridges. 

m  mis  •  .      i  ountj  .       Ste. 
i .  i  i  d  g. 
St.      Ignace,      Mackinac      county: 

bridges. 
West     Branch      I  igeman     i  ountj  10     steel 

girders.       IS :rete    i  i  i.lges. 

Minnesota- 
Alexandria.      Douglas     county:        $1,600     con 

crete    bridge. 
Bomidji      Beltram tntj  1"     - I     and 

concrete  bridges. 
Blue    Earth,     Fat  ibault    county: 

bridges. 

Fairmount.    Martin    nmnn         - 1 '0.00. 

Granite      Fulls.      Sellow      Mi  di'  ine      county: 

$13,500.00. 
Ivanhoe,    Lincoln    county:      5    steel    girders 

:  ,    in   50  concrel e  bridges. 
Mora,       K  i  milii nts  :      steel      I  russ 

bridges.    40    to    90-ft. 
Red  Lake   Falls.    Red    Lake  county: 

girder    bridges. 
Shakopee,   Scott   county:      .    concrete  bridges. 
\\  h.    Lton,      Traverse     county  1:1     si-  "1       Hid 

concrete   bridges. 
Willmar,    Kandijohi    conuty       16   stei  i   girdei 

bridges. 
Windi.iii     Cottonw I   ■  ountj        10    to   15  con- 
crete  bridges. 

Missouri — 

Bethany,        Harison       county  22       girdi  i 

bridges.        3     truss     bridges 

bridges. 

Bolivar,      Polk     county         30     2-fl       I -fl 

Buffalo,     Dallas    counts         30     2-fl      to     10  tl 

culverts    and     bridges. 
Chamois,  Osage  county:     300-ft,   steel  bridge. 

5  or  6  concrete  bridges. 
Charleston,      Mississippi      county:         15      sir.  I 

truss   bridges.    40   to    65-ft. 
Clayton.   St.    Louis   county:      5    girders 
Columbia,    Boone    county:       30    girders, 

Barry    county:      1     girdei        10    con 

crete  bridges. 
Jackson.    Cape    Girardeau    county:       4    girder 

bridges.      2   concrete   bridges. 
Jefferson   City,   Cole   county:      50-ft.   and    170- 

ft.    steel    truss    bridges. 
Ironton.    Iron   county:      2    concreti    bridges 
Kingston.     Caldwell    county:       $1,200     girder. 

1.000    cu.    vds.    concrete    bridgi 
Lentner     Snelbs    i  ounty:      25    girdei 

l in  r.ii    bridges  and  culverts. 

I.uray,  Clark  county:  10  concrete 
Macon.  Macon  county:  20  steel  bri 
New    Madrid,    New   Madrid   county:      10   steel 

girders.    30    to    75-ft. 

St.  Charles.  St.  Charles  county:     I 

i  ,i »     bridge. 
Troy     Lincoln  county:     6  concrete  bridges. 
Warrenton,  Warren  county:  4  girder  bridg'  - 

i.  i  ete   bridges. 

Montana —  ,.  , 

Billings,  Sheridan  counts       Bi  idge  over  5  el- 

lowstone  river. 
Bo  i  man.  Gallatin  i  ountj     30   girdi  i    bridgi  s 

12    to    32    ft.    long. 
Roundup.   Musselshell   counts       9    girder; 

subwa  s  s. 

Nebraska — 

Beatrice.   Gage  county        15    girders       I"  con- 

ii  .I.     l. ridges. 
Blair.    Washington   county: 

each.       30    con.  i  ete    bri. 
Center.    Knox    counts  '     bridges. 
Has      county:       $10,000     for 

bridges. 
Pre,  mini..    IiniU- tints        10    girders,    18  to 

4  0- ft. 
Kimball.    Kimball    ■ 

sew   "<;^':"-  gan   M  

girder. 

:.n.  .ii      Colfa 
l   900  00 


New     York — 

Auburn      '    i 
34-ft. 

Igua,     ''in 


gird. 


to 


Bllicottville,    Cattaraugus    county: 

.1.  rs 

Fonda.    Mums 

crete    bridges. 
Friendship      HI.  B  '"'     '  °"nty: 

bridgesi 


He 


bi  i 


Helki 
Tompkil 


ml> 


rete 


its       :    girdi    -     

70-ft.     18  con  S  to  30-ft 

Lockport,    Niagara    county: 

!0  c rete  bridges  up  to  300-ft 

Malone,     Franklin    county:       :    steel    girders. 

idgi  s. 
I  inei.ia.    Madison    count  y: 
i  -,    concrete    ! 

steel     ti  us-         iimn      i  oi ■ 

sum  ii    concreti 
Watertow  n,    Jefferson    ■  o 


in   els;,   s  150 

North   Carolina — 


Ml 


Sun 


Jim 


North    Dakota — 

i.i       1  ■•  inl.ina    c 
16-ft 

'  !en1  er,    Olis I 

i  in 

Dickinson,     Stark     c 
,ver  1  ittle    Missoui 

:        l-.il  1,<       ,    ii 


stom      ircl 

rum.. 


nil,, 


Cambridgi      Guei  nsi  s     tj 

ft.    span 

Canton.   Stai  k   counts        !  girder 

concreti    bridges 
.  -i  in  i      Mercer    i  ounty  :      8    girdei 

iiliiinlius.      Franklin      coc 
bridges       1    subway. 

Dayton,    Monl  i    

Hamilton.     Butler    county 

Howard,    Knox   county:     1    girder   bridgi 

concrete    bi  idgi  s 

London,    M son    counts         '         ■> 

McConnellsvill       Ho 

.  rete    bi  idge. 
•  hi. us. i       Putnam     county:        

bridge. 

i  ..I.  .in.    Lucas    counts        - bi  Idges 

Van    Wert,    Van    Werl    county:       12    concret. 

bridges. 
Wauseau,     Fulton    county:       $8,000     girdei 

$5,000  for  10  concrel  i    bridge; 
w  ilmington,     Clinton     i  ounl  s  14. 

bridges. 
Zanesville,    Muskingum    county:       2    girder: 

contemplated. 


rete 


•  te 


Pennsylvania — 

Honesdale,   w  is  n.    . 

3    concrete   bridges. 
Huntingdon,     Huntingdon 

crete    bridge. 
Lebanon.      Lebanon      coun 

bridges. 
Pittsburgh,     Allegheny    cot 

concrete   bridges. 
Reading,    Bei  ks  counl  y  :     i 


i  •! 


S.  i 


una 


bridge 


Texas — 

Bay  City,   Ma 

ders. 
Dallas,      Dalit 

Film..      .Iii 
ml  s 


ntS 


1       sti-.-l       I 

ii .  : m  rete 


Fori     Win  Hi      '  '.iiii.is    .  ountj  : 

bridges,    10  to  CO-ft. 
Gatesville.    Coryell    emu. is  : 
Hillsboro,    Hill    count] 

in 

I....-1.  i, .in        Caldwell       c ts 


Fredericl 
.i.,i,,i     bridge    ove 

I,  inpl. ii.  i 

i  'ea  rlsbu 
Suffolk,  N< 


oncrete     bridges    In     the 
county: 

ounty:      $2,000.00   steel 
ounty: 


Washington — 
b.  nine w  i     i  o 

in  Idge,    $30  713       Sevi 

... 
,.,         i,  d,  m..       i  'M  by  II      '      Can- 

tilever bri  by    20   ft. 

M  is,  iillsi.l — 

150    tru 

■   .  i  niiiets  in   the  state 

.;    ,,■ 

Poll       CO 

' 

bridges. 

.unty:      20   con- 
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Darlington,  Lafayette  county:  8  large  con- 
crete  bridges.      SO   small   concrete   bridges. 

Green  Bay:     7  girders.     29  concrete  bridges. 

Madison.    Dane   county:      12   concrete  bridges. 

Milwaukee,  Milwaukee  county:  17  concrete 
bridges. 

Osseo,    Trempealeau    county:      9    bridges. 

Rhinelander.    Oneida   county:      10    bridges. 


County  Road  Bridges — Continued 

Rice  Lake.  Barron  county:  1  girder.  4  con- 
crete  bridges. 

Richland  Center,  Richland  county:  1  gir- 
der.   4    concrete    bridges. 

Shawano.  Shawano  county:  3  girders  3 
concrete   bridges. 

Sparta,  Monroe  county:  36-ft.  girder.  Two 
16-ft.    concrete   bridges. 


Stevens    Point,     Portage    county:       7     girde 

bridges. 
Superior,     Douglas     county:       2     girders. 

concrete   bridges. 
Thiensville,      Ozaukee      county:        $5,800      fo 

concrete   bridges. 


GARBAGE  COLLECTION  AND  DISPOSAL 


DeKalb :      Disposal    of    sewage    demanded. 
Rock  Island:      Incinerator  or  disposal  plant. 


Kansas — 

Arkansas   City:      Planning   incinerator. 
Coffey  ville:       New    equipment    for    handling 
garbage. 


Fort  Scott:     $25,000  to  be  spent  for  dispo 

plant. 
Independence:     $5,000  for  disposal  plant. 

Massachusetts — 

Revere:      2   garbage  carts.      5   horses. 
Stoncham:      Carts,    1.      Horses,   2. 

Michigan — 

Benton   Harbor:      In 
Monroe:     Wagon,  1. 

Minnesota — 


erator  proposed. 


Disposal     plant     contem- 


Akron:  Equipment  for  new  plant. 
Dayton:  $45,000  for  equipment  a 
Norwood:      Incinerator. 

Pennsylvania — 

Coraopolis:      Inci: 
York:       Disposal 
tion. 

Virginia — 

Newport     News: 
plated. 

Washington — 

Everett:        Dock.      1. 
Wagons,   3.     Horses, 

West   Virginia — 

Huntington:        ! 
plant. 

Wisconsin — 

Sheboygan: 
Welt   Allis: 


purchased     for    disposal 


STREET  SIGNS 


Connecticut — 

Kansas — 

Bristol:      Copper  bronze, 

3% 

by 

4% 

i.,    to 

Fort   Scott:     $400. 

number   c 

:ity   complete. 

Independence:      New    woo 

New    Havei 

$450. 
Waterbury: 

i:       500    iron, 

300 

Eli 

1SS     1 

;o 

cost 

Kentucky — 

$3,000. 

Covington:      2,100   enamel. 

Massachusetts — 

Illinois — 

Revere:      50  wood. 

Oak    Park: 

100    enamel. 

Salem:      806    wood. 

Waukegan: 

35  0  enamel. 

Stoneham:      100. 

Indiana — 

New  York — 

Gary:     200 

enamel. 

New  burgh:      210   ingot   iroi 

Indianapoli 

00      street 

name 

igns, 

North   Carolina — 

$2,043.75. 

Durham:     230  enamel. 

Iowa— 

North  Dakota — 

Renaming  of 

streets 

planned. 

Minot:     200  4-way  enamel 

stamped   signs. 


Painesville:     Kind  and  number  not  decided. 
Wooster:      2    Lincoln    Highway   signs. 

Oregon — 

Eugene:       960    wood. 
Portland:     $800. 

Pennsylvania- 
Allen  town:      44  3    enameled    steel    signs. 
Freeland:      Porcelain    enameled    iron    street 

signs. 
Pittsburgh:     500  Early  crisscross  model.     25 

Lincoln  Highway  signs. 


COUNTY  ROAD  SIGNS 


Arizona — 

Holbrook,    Navajo   county:      30   metal. 
Kingman,  Mohave  county:     All  county  roads 
to  be  signed. 

Arkansas — 

Grannis,   Polk  county:      50  wood  signs. 
Paragould,    Green   county:      6    signs. 

Florida— 

St.    Augustine,    St.    Johns   county:      24    large 
"safety  first." 


Hamilton   county:   100   sign   boards. 
Mt.    Carroll.    Carroll   county:      150   permanent 

cross-roads   signs. 
Mt.   Sterling,  Brown  county:     25  signs. 

Indiana — 

Dana,  Vermillion  county:     150  sound  Klaxon. 
100  Goodyear  tire. 

Iowa — 

Fairfield,   Jefferson  county:      50   lS-in.   by  24- 

in.   Klaxon  danger  signs. 
Iowa  City.    Johnson    county:      160   mile   posts 

and  road  names. 

Kansas — 

Abilene,    Dickinson    county:      Signs    for    200 
miles  road. 


Beloit.  Mitchell  c 
Dodge  City,  Ford 
El  Dorado.  Butle 
Lakin,  Kearney  c 
Newton,  Harvey  county : 
Tribune,  Greeley  county: 

vanized  plates. 
Wichita,  Sedgwick  county 

will   be   marked. 


nty:  20  wood  sigi 
ounty:  Distance  s 
county:  20  board 
nty:  20  signs, 
.unty:  Considerab 
unty:     36  iron  post 


100  to  150 


Maryland — 

Easton,   Talbot 
danger  signs. 

Michigan — 

Corunna.    Shiawassee   cnunty 
Crystal  Falls,   Iron  county: 

age  signs. 
Manistee.  Manistee  county 
Rogers,    Presque   Isle    cour 

at    every    cross   road. 

Missouri — 

Exeter,  Barry  county:  2 
Ironton.  Iron  county:  50 
Lentner.     Shelby    county: 

Ocean  Highway. 
Linn    Creek,    Camden    cot 

signs. 


nty:      50  road   signs. 


20  route  signs. 


)   sign   boards, 
sign   boards. 
Mark    Ocean 


Macon,   Macon  county:      60  boards  on  Ocean 

to   Ocean  Highway. 
Ozark,  Christian  county:     35  wood  signs. 

Montana — 

Great  Falls.  Cascade  county:  Main  roads 
will  be  posted  by  Goodrich  Tire  Co. 

Roundup,  Musselshell  county:  100  wood 
signs. 

New  Mexico — 

Portales,    Roosevelt   county:      50    painted   tin 

signs. 
Raton,  Colfax  county:     133  metal  signs. 

New    York— 

Canandaigua,    Ontario    county:      50    concrete 

posts  and   wood   signs. 
Lockport,   Niagara  county:     200  wood  signs. 
Malone,   Franklin  county:     30  metal  signs. 
Watkins,     Schuyler     county:        10     highway 

signs,    20   guide   signs. 


Mason,    Mason  county:      300   wood   signs. 

Virginia — 

Courtland,  Southampton  county:     12  distance 
signs. 


FIRE  DEPARTMENT  ADDITIONS 


Hose,   50  ft. 


!;,ii  h;tr 


Ho 


and  chemical,   1. 


Colorado- 
Denver:     Auto  hook  and  ladder.     Auto  triple 
combination. 
Connecticut 

Hartford:      Auto  apparatus,   2. 
Torrington:      Auto   combination,    1. 


Waterbury:  Horses.  $700.  Hose,  $2,000. 
Tractor,  $5,000.  Combination  auto  hose 
and  chemical,  $9,000.  Signal  system, 
$2,750. 


Georgia — 

Valdosta: 


Auto   eombinati* 


gon.    $7,000. 
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Illinois — 

Aurora:      Combination   auto,    1. 

Chicago  Heights:  Hose,  500  ft.  Auto  com- 
bination, 1,  Chief's  car,  1.  Signal  sys- 
tem  extension. 

Elgin:  Hose,  600  ft.  Combination  autos,  2. 
Signal   system,    $250. 

Oak  Park:  Auto  ladder  truck,  1;  auto  triple 
combination,  1.  Signal  system  being 
planned. 

Indiana- 
Anderson:       Hose,     1,000     ft.       Combination 

motor,  1. 
Brazil:      Horses,    2. 
Connersville:      Auto    hose    wagons,    2.      Auto 

ladder  wagon,    1. 
Elwood:     Auto  fire  truck,   1. 
Gary:      90-h.p.    ladder    truck.      Cole.    60-h.p. 

chief's  car. 
Logansport:      Combination    auto,    1. 
Noblesville:      Auto    combination,    1. 
Richmond:      Auto  aerial   truck. 
Vincennes:      Hose,    500   ft. 
I  own — 

Clinton:     Auto  combination,  1;  cost  $5,500. 

Kansas — 

Arkansas    City:      Hose    cart   building.      Hose 

500   ft. 
Fort    Scott:      Combination    auto.    $5,500. 
Independence:      Hose,    2,000    ft.      Pump    and 

hose  auto,   1. 

Kentucky — 

Covington:      $10,000    hose   house. 
Hopkinsville:      Auto    combination.    1. 
Lexington:      Station.    $8,000.      Hose,    2,000    ft. 

Maryland — 

Baltimore:  Hose,  1.000  ft.  Auto  tractors.  7. 
Chief's  car,   1.     Signal  system  extension. 

Massachusetts — 

Beverly:  Building,  1.  Hose.  1,500  ft.  Auto 
ladder  tractor.      Auto  chief's   car. 

Brookline:  Auto  ladder  tractor.  Triple 
combination   auto.      Chief's    car. 

Lowell:  Hose,  2,000  ft.  2% -in.  Auto  appa- 
ratus, 2. 

Newburvport:     Auto  combination.   1. 

Orange:      Hose,    $300. 

Revere:      Auto  hose  cart. 

Salem :  Fire  stations,  2.  Auto  combina- 
tion.   1.      Auto   ladder   truck.    1. 

Stoneham:      Fire  station.   1.      Hose,   500  ft. 

Woburn:  Auto  hose  truck,  1.  Triple  com- 
bination,   1. 


Fire  Department  Additions— Continued 

Michigan — 

Albion:      Hose,    500    ft.      Auto    truck     1 

Cadillac:      Hoso,    250    ft. 

Orand    Rapids:      May  motonz"   2   depts. 

Manistee :       May    motorize. 

Marquette:  Two-horse  combination  truck, 
1.  Hose,  1.000  ft.  Chief's  car.  1.  Siren 
signal,    1. 

Monroe:      Auto    combination.    1. 

Saginaw:  Probably  motorize  prut  of  equip- 
ment. 

Missisippi — 

Gulfport:      Hose,    2,000    ft.      Auto   apparatus 

$5,500. 
Hattiesburg:      Auto    fire    truck,    1. 
Meridian:      Auto   chemical.    1. 


Nebraska — 

Beatrice:      Auto   combination,    1 
Lincoln:     Auto  chemical  trucK, 


Xew   Jersey — 

Camden:      $90,000   for  motorizing  dept. 
Jersey    City:      Auto    aerial    trucks,    3.      Auto 

fuel    wagons.    3. 
Westfield:     Hose,  1.000  ft. 

New   York— 

Batavia:      Auto  apparatus  probably. 
Cortland:      Auto   hose   cart.    1.      Auto   ladder 

truck.    1. 
Norwich:      Hose,    1.000   ft. 

Plattsburg:      Auto   hose  or  chemical.    $9,000. 
Schenectady:       Auto     combination.     1.     Auto 

triple    combination,    1. 
Utica:      Auto    apparatus,    5;   cost    $37,500. 


Akron:     Building,   1. 

Cambridge:      Auto    combination,    $3,000. 

Canton:  Auto  service  truck;  auto  triple 
combination,  1. 

Cincinnati:  Hose,  $5,000;  automobile  appa- 
ratus,  23;  new  signal  system,   $150,000. 

Dayton:      $37,365    for   motors. 

East    Liverpool:      Building.    1. 

Fostoria:      Auto    chemical    extinguisher.    $$.- 


Girard :      Auto   fire   truck,    l. 
Greenville:      Auto   hose  car,   1. 
Lorain:      Hose.    1,000  ft. 
Newark:      Auto    ladder    truck,    1  ; 

bination,    1. 
Portsmouth:     Will   motorize. 
Troy:      Auto   truck.    1. 
Wooster:      Hose,    1,000    ft. 

Oklahoma — 

i  Ihickasha:     Hose,  1,000  t\ 
Enid:      Hose,    1.200    ft. 


Pennsylvania — 

Allentown:      Hose,    1,000    ft.;    signal    system 

extension,  10  boxes. 
Ashley:       Auto    combination,    $4,500. 
Carlisle:     Auto  engines,  2. 
Coaldale:     Auto  engine,  1. 
Easton:     Will  motorize. 
Franklin:     Auto  combination.   1. 
nil    city.      iios.-.    : n       signal    -■  ■ 

tension. 
Pittsburgh:      Auto  combination.   1. 
Reading:      Auto  hook  and    ladder  truck,    1. 
TTniontown:      Auto   fire    truck,    1. 
Williamsport :      Auto    combination.    1. 

Rhode   Island — 

Newport:      Hose,    1.000    ft.;    auto    app 
6;    chief's   car,    1. 


iple  combination, 
Texas — 

Ennis:       Auto    combination,     i       signal 

tern,   com  plel  ■ 
in  eao:      Building.    1. 
Sulphur    Springs:      Auto    combination. 

Virginia — 

Newport  News:     Hose,   1,100   ft.:   autoi 
apparatus,   4. 

Washington — 

Everett:     Buildings,   3;   hose.   1,000   ft. 

apparatus,   6. 
Spokane:      Auto    hose    carts,    2 ;    auto    1 

trucks,    2. 

Wisconsin — 

Marinette:      Hose,    600   ft. 
Neenah :      Auto    combination.    1. 
Sheboygan:     Horse.   1;  hose.   2,000   ft. 
w  au  ■  in        \n!"  appai  atus 


POLICE  DEPARTMENT  IMPROVEMENTS 


Auto  patrol   wagon,    1. 

$2,500. 

Illinois — 

Elgin:       Signal     system,     $500;     combination 

patrol   and   ambulance. 
Oak  Park:     Signal  system  being  planned. 


Independence:     Motorcycle,   1. 

Massachusetts — 

Lowell:      Signal   system,    $1,500;    touring 
for  superintendent. 


Newburypnrt:     Signal  system. 
Revere:      Automobile.   1. 
Salem:        Patrol.     1:     ambulanc 
car,    1:   motorcycle,    1. 


New  York — 

Corning:      Auto   patrol   wagon.    1. 
Cortland:      Auto  patrol   wagon,    1. 
Gloversville:      Motorcycles,    2. 
Newburgh:       New    signal     system; 
cle,    1. 


Engine   house.    $40,000. 
ti:       New    signal    system.    $45,000. 
Auto  patrol   wagon.    1. 


patrol    wagon.    1;    motor- 


Rhode  Island — 

Newport:      Auto   patrol    wagon,    1:   motorcy- 


cle 


Washington — 

Everett:      Auto    patrol    wagon,    1:    mote 

cle,    1. 
Spokane:     Auto  patrol  wagon,   1. 

Wisconsin — 

Racine:     Auto  police  ambulanci 
Sheboygan:       Combination    auto    patrol 
ambulance. 


PUBLIC    IMPROVEMENTS    IN    PHILA- 
DELPHIA,  PA. 

The   following   estimate    of   the   proposed 
expenditures  of  the  Bureau   of  Highways  & 
Street    cleaning    of    Philadelphia,     Pa.,    on 
construction   and    maintenance  work   during 
1915,  was  received   too  late  for  inclusion  in 
the  tables  on  preceding  pages. 
Grading  streets    (by  contract).?    476.939.73 
Paving     intersections     and     in 
front    of    unassessable    prop- 
erty   (by  contract)     219,532.58 

Paving    in    front    of    assessable 

property    (by   contract)     ....       880,000.00 
Resurfacing  asphalt  streets  (by 

contract)     132.S11.65 

Repaving    (by    contract) 986,834.44 

Surfacing  and  resurfacing  mac- 
adam   (by  contract)    559.263.95 

Repairs  on  all  classes  of  streets 

and  roads    (by  contract)....       443.437  59 
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Repairing  and  painting  bridges 

(by  contract)     56,191.15 

Repairs  to  meadow  banks, 
water  courses,  etc.  (by  con- 
tract)        6,554.27 

Grading,     curbing    and     paving 

footways,   etc.    (by   contract)         10.912.07 

Removal  and  disposal  of  garb- 
age   (by  contract)    323,58s. 00 

Cleaning  and  sprinkling  streets 

(by  contract)    1,232,847.00 

Removal  of  ashes,  rubbish,  etc. 

(by  contract)    543,681.00 

Sprinkling    macadam    and    dirt 

roads    (by  contract)     25,000.00 

Removal  of  snow  and  ice  (by 
contract)     2.500.00 

Hire  of  teams    (by  contract)..         r.o.ono.OO 

Hire  of  equipment  (by  con- 
tract)       

Improvement    of    the    parkway 

(by   contract)    188,923.01 


Improvement    of    South    Broad 

street     boulevard     (by     con 

tract)     59,4  I  '  9  I 

Improvement       of       Northeast 

boulevard    (by  contract)....       77.".. T^1-  ::i 
Improvement  of  League  Island 

Park    (by   contract) 447, .  ' ,      I 

Contract    work    (7,417,475.23 

For  labor  to  be  employed   by   the  Bureau 
of   Highways 
Wages  for  labor  on  all  classe 

of  streets  and   roads   400,000.00 

Repairs  to   sewers,   etc 45,000.00 

Repairs    to   bridges,    etc 

Repairs   to   meadow  banks   and 

water  courses    10,S50.0« 

Wages         for         entomologist's 

work     2,500.00 

Labor     483,350.00 

Grand   total    $7,900,825.23 


Treating  Water  with  Chemicals 

Can  you  refer  us  to  back  numbers  of  your  magazine 
containing  articles  giving  information  in  regard  to  the 
treatment  of  water  to  be  used  for  domestic  purposes 
with  chemicals  only.  M.,  Pittsburg,  Pa. 

The  following  articles  will  be  of  interest  in  this  line: 

In  vol.  xlvii:  Calcium  Hypochlorite  as  a  Water  Disin- 
fectant, p.  137. 

In  vol.  xlvi:  A  Novel  Method  of  Sterilization  of  London's 
Water  Supply,  p.  47;  An  Automatic  Tiltometer  for  Applying 
Chemical  to  Water  in  Purifying  Process,  p.  322;  Water  Ster- 
ilization Plants,  i).  11;  Sterilization  of  Water  Supplies.  Results 
of  Hypochlorite  Process,  p.  314;  Where  Should  the  Coagulant 
Be  Added  to  Water,  p.  235. 

In  vol.  xlv:  New  Process  for  Purifying  Drinking  Water, 
p.  :,:>:; ;  Water  Softening  and  Decoloration  at  Grand  Rapids. 
Mich.,  p.  34:;. 

In  vol  xliv:  Efficient  Handling  of  Lime  and  Chemicals  at 
the  Columbus.  O.,  Watering  Softening  and  Purification  Works. 
I>.  543;  Chlorine  or  Hypochlorites  for  Sterilizing  Waler,  p.  14.". 

In  vol.   xliii:      Purification  of  Bath  Water,  p.   1.59. 

In  vol.  xlii:  The  Chloride  Process  for  Water  Purification, 
p.  159. 

In  vol.  xl:  A  New  Reisert  Water  Filtration  Plant,  p.  305; 
Chemical  Clarification  of  Water,  p.  433 

In  vol  xxxix:     The  Sterilization  of  Water,  p.  222. 

In  vol.  xxxviii:  Experience  with  and  Results  from  Munic- 
ipal Water  Softening,  p.  383. 

In  vol.  xxxvii:  The  Sterilization  Plant  of  the  Jersey  City 
Water  Supply  Company,  pp.  6,  86,  158. 


Cinders  for  Road  Construction 

Our  support   has  been  asked  in  connection  with  the 
use  of  cinders  in   building  up  certain   roads   or  streets 
where   there  is  little  chance  of  pavement  being  put  in 
for  a  great  many  years,  and  where  the  traffic  is  rather 
heavy.     Some  of  these  roads  are  located  within  indus- 
trial   centers,    where    there    is    considerable   amount    of 
clinkers  and   ash   from   the   power  plants,   and   in   some 
instances   the   roads  are  made  up  of  a   certain   amount 
of  clay  which  might  serve  with  the  cinders  or  ashes  as 
a  binder.     Of  course,  we  are  not  at  all  familiar  with  this 
matter,   but   it   occurred   to   us   that   you   might  possibly 
inform  us  to  a  certain  extent,  and  you   doubtless  have 
some  records  on  cinder  roads,  their  relative  costs,  etc. 
M.,  Minneapolis.   Minn. 
The  writer's  rather   limited   experience  with   cinders  as  ?. 
paving  material  has  been  such  that  he  would  not  recommend 
it  except  for  private  driveways  to  stables  or  garages,   where 
tlie  traffic  is  very  light,  and  then  only   when  the  surface  and 
sub-soil  drainage  is  perfect,  so  that  neither  cinders  nor  founda- 
tion can  be  softened  by  water.     Cinders  are  usually  too  soft 
and  porous  to  stand  any  material  amount  of  wear  from  traffic. 


Slag  from  blast  furnaces  is  ordinarily  much  harder  and 
more  desirable  than  furnace  cinder,  but  this  material  is  sel- 
dom successful  where  the  traffic  is  heavy,  even  when  made 
into  concrete  with  Portland  cement.  This  experience  supports 
the  statements  regarding  cinder. 

If  cinder  is  mixed  with  clay,  the  latter  acting  as  the  binder, 
something  like  a  sand-clay  road  results.  If  surface  and  sub- 
soil drainage  are  both  good,  such  a  road  may  be  somewhat 
more  satisfactory  than  cinders  alone,  but  the  road  cannot  be 
used  safely  in  wet  weather  and  is  suitable  in  any  event  only 
for  the  light  traffic  of  farm  roads  leading  to  the  main   roads. 


Fibered   Asphalt   Pavement 

1  would  appreciate  any  information  you  could  give 
me  in  regard  to  cork  asphalt  paving,  where  purchased 
and  price  of  same,  or  any  other  surface  suitable  for 
tennis  courts.  P.,  Billings,  Mont. 

Cork  asphalt  pavement  was  tested  some  years  ago  in  Lon- 
don and  elsewhere  and  there  was  some  attempt  to  introduce 
it  into  the  United  States.  If  any  of  our  readers  know  of  its 
use  for  any  purpose  our  correspondent  would  like  to  know- 
where  it  has  been  used  and  from  whom  it  can  be  obtained. 
It  was  probably  too  expensive  for  use  for  general  p:iving  pur- 
poses and  therefore  could  not  be  generally  introduced. 

The  Wood  Fiber  Asphalt  Company,  of  Charleston  W.  Va  . 
is  developing  a  pavement  made  largely  of  a  certain  kind  of 
wood  fiber  and  asphalt  which  may  answer  the  purpose. 


Specifications  for  Patented  Pavements 

You  probably  know  that,  altho  a  great  deal  has  been 
written  and  published  concerning  the  procedure  inci- 
dental to  the  "Specifying  and  Adapting  of  Specifications 
for  Patented  Pavements,  and  the  Methods  of  Calling 
for  Bids  Thereon,"  the  fact  still  remains  that  no  cor- 
related data  are  available  that  cover  the  current  prac- 
tice in  the  various  units  of  government  in  the  United 
States. 

Realizing  this  and  believing  that  such  data  will  be 
of  considerable  interest  and  value  to  the  engineering 
profession,  the  writer  has  selected  the  foregoing  sub- 
ject for  a  thesis. 

In  order  to  obtain  all  the  reliable  information  pos- 
sible, inquiries  are  being  sent  to  the  highway  depart- 
ments of  each  state,  to  the  engineers  of  several  of  the 
larger  cities,  to  the  technical  press,  to  a  number  of 
consulting  engineers  prominent  in  the  highway  work  in 
America,  and  to  the  parties  interested  in  the  well- 
known  proprietary  pavements. 

As  the  public  representatives  and  exponents  of  the 
engineering  profession,  you  will  naturally  be  interested 
in  the  results  of  the  inquiry,  and  will  appreciate  that  the 
value  of  such  an  investigation  is  directly  proportional 
to  the  information  received.  Your  co-operation  is  there- 
fore earnestly  desired.  An  expression  of  your  personal 
opinion,  if  you  are  not  averse  to  giving  it  at  this  time. 


THE    QUESTION    DEPARTMENT 
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is  particularly  desired.  If  you  are  familiar  with  any 
peculiar  or  otherwise  interesting  legal  statutes  covering 
the  use  of  patented  paving  materials  or  construction,  ref- 
erences or  comments  upon  these  will  be  very  acceptable. 

C. 
The   writer   is   not   disposed   to   agree   with   the   statement 
made  above  that  there  are  no  correlated  data  covering  current 
practice  on  this  subject,  tho  possibly  not  quite  all  the  states 
in  the  Union  are  covered  by  the  collections  of  data  made. 

Roughly  the  states  may  be  arranged  in  three  classes: 
Those  in  which  the  use  of  patented  pavements  is  strictly  pro- 
hibited; those  in  which  their  use  is  carefully  restricted,  usually 
by  requiring  that  ordinary  competition  in  bidding  by  con- 
tractors for  the  work  shall  not  be  restricted  and  that  all  con- 
tractors pay  the  same  prices  for  the  use  of  the  patented 
method  or  for  the  patented  material;  and  those  in  which  there 
are  no  restrictions. 

Most  states  belong  to  the  last  named  class  except  indirectly 
thru  application  of  certain  general  law's.  Very  few  belong 
to  the  first  named  class  at  the  present  time,  Indiana  being 
perhaps  nearest  occupying  the  prohibition  column. 

Two  owners  of  patents  on  methods  of  construction  of  munic- 
ipal improvements  have  tried  out  the  laws  in  most  of  the 
states  having  restrictive  legislation,  and  have  crystallized  prac- 
tice in  those  states.  A  study  of  the  various  cases  decided  con- 
cerning the  Warren  Brothers  Company's  patents  or  bitulithic 
as  a  paving  material  and  concerning  the  D.  B.  Luten  patents 
on  reinforced  concrete  arches  will  give  practically  all  the„nec- 
essary  information  concerning  the  best  methods  of  admitting 
patented  methods  and  materials  to  competition  and  the  laws 
in  the  states  and  ordinances  in  the  cities  concerned  will  give 
the  variations  in  wording  of  the  provisions  intended  to  safe- 
guard the  public  at  the  same  time  that  the  public  is  given 
the  advantages  of  the  improvements  covered  by  the  patents. 

One  publication  by  Warren  Brothers  Company,  59  Temple 
Place,  Boston,  Mass.,  entitled  "Municipal  Powers,"  gives  the 
decisions  in  several  cases  decided  in  Michigan,  Alabama  and 
Now  York,  in  which  the  validity  of  their  patents  was  involved: 
ami  in  many  cases  deciding  the  validity  of  contracts  for  pat- 
ented pavements  in  some  15  states.  A  recent  decision  of  a 
Rochester  ( New  York )  case  involving  the  right  of  the  city 
to  specify  a  patented  pavement  is  reported  in  full  in  another 
pamphlet,  together  with  the  briefs  of  the  attorneys  and  exten- 
sive references  to  all  prior  cases  having  bearing  upon  the 
subject. 

D.  B.  Luten,  Traction-Terminal  Building,  Indianapolis,  Ind.. 
has  published  the  decisions  in  many  suits  for  infringement 
brought  by  him  and  in  suits  to  prevent  the  use  of  patented 
bridges.  While  the  nature  of  the  patents  is  not  the  same,  the 
nature  of  the  practice  in  securing  and  safeguarding  their  use 
is  very  similar  and  much  of  value  for  the  thesis  referred  to 
can  be  gathered  from  Mr.  Luten's  publications. 

In  reference  to  the  request  for  the  editor"s  personal  opinion, 
he  would  say  that  there  seems  to  be  no  valid  reason  why  tho 
public  should  not  have  the  advantage  of  the  best  there  may 
be  in  paving  or  any  other  municipal  improvement.  That  the 
best  may  be  patented  is  no  valid  reason  for  depriving  the  city 
of  the  right  to  use  it. 

A  patent  is  a  monopoly  so  far  as  the  use  of  whatever  is 
covered  by  it  is  concerned.  If  there  is  nothing  else  in  the 
field,  it  is  an  unrestricted  monopoly,  and  prices  are  governed 
only  by  what  the  traffic  will  stand,  or  rather  by  what  the 
owners  of  the  patent  think  it  will  stand.  But  patents  on 
pavements  are  restricted  by  the  competition  of  other  forms 
of  pavement  and  must  show  the  superiority  of  the  structures 
built  under  them  in  order  to  have  them  accepted.  Large 
profits  can  be  made  only  by  showing  qualities  high  enough  to 
warrant  high  prices,  or  because  the  patented  methods  result 
in  similar  qualities  to  other  pavements  at  lower  cost.  In 
either  case  the  public  can  avail  itself  of  the  benefits  of  the 
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patent  at  prices  which  are  reasonable  as  compared  \*  ith  those 
which  must  be  paid  for  other  pavements  of  similar  quality. 
It  is  only  necessary  to  safeguard  the  making  of  specifications 
and  the  receiving  of  bids  so  that  the  city  will  have  the  benefit 
of  all  the  competition  possible  between  the  patented  pavement 
and  other  possible  materials. 

There  is  a  tendency  in  some  laws  toward  sell  cting  the 
pavement  to  be  bid  upon  by  vote  or  petition,  and  thus  re- 
stricting competition  to  those  engaged  in  the  construction  of 
that  particular  class  of  pavement.  It  is  specially  necessary 
to  safeguard  the  letting  of  the  contract  in  case  a  patented 
pavement  is  chosen,  that  the  price  may  be  restricted  by  some- 
thing more  than  the  immediate  self  interest  of  the  bidders. 
This  is  well  done  by  the  general  practice  of  fixing  a  definite 
price  for  the  use  of  patented  features,  thus  putting  all  con- 
tractors on  a  par.  fixing  what  is  previously  determined  to  be  a 
reasonable  price  for  the  use  of  the  patented  article  or  method, 
and  leaving  the  remainder  of  the  construction  open  to  com- 
petitive bids. 


Practical  Aid  Wanted  for  Civic  Improvement 

A  co-operative  campaign  has  been  planned  between 
our  business  men  and  the  city  authorities,  for  a  physical 
rehabilitation  of  both  residential  and  business  districts, 
to  serve  the  purposes  of  efficiency,  cleanliness  and 
beauty.  On  one  point  of  this  campaign  I  am  instructed 
by  the  committee  in  charge  to  ask  your  advice  and  aid. 

It  is  proposed  to  perfect  in  the  city  a  system  of  street 
and  park  commissions,  of  unpaid  citizens,  who  shall  be 
the  medium  of  contact  between  the  population  and  the 
city  authorities  and  the  agency  of  action  by  both. 

It  is  proposed,  further,  to  conduct  a  systematic  and 
careful  campaign  of  education,  thru  the  newspapers,  by 
ward  and  precinct  meetings,  in  business  and  in  residen- 
tial districts,  so  that  the  population  will  respond  to  the 
best  efforts  of  their  commissions  and  likewise  stimulate 
them  to  better  efforts. 

To  represent  the  city,  to  guide  these  commissioners, 
to  enlighten  the  volunteer  organizations  of  citizens,  it 
is  proposed  to  employ  the  services  of  a  man  who  shall 
have  had  technical  instruction  in  architecture  and  in 
landscape,  street  and  boulevard  designing,  and  practical 
experience  therein;  a  man  who  is  in  touch  with  modern 
movements  to  clean  and  beautify  and  render  more  con- 
venient the  physical  arrangement  of  cities. 

We  do  not  want  a  man  to  make  a  "city  plan,"  tho 
we  want  a  man  who  knows  what  city  planning  is.  We 
want  a  man,  young,  but  with  experience  and  knowledge; 
enthusiastic,  but  practical;  who  values  beauty,  but  ap- 
preciates utility;  who  can  come  into  an  old,  rather  dirty, 
haphazardly  built  city,  and  to  a  population  rather  provin- 
cial and  untraveled,  and  in  this  environment  work  with 
a  group  of  public  officials  and  a  body  of  business  men 
who  want  to  do  the  practical  at-hand  things  that  most 
cry  tu  l»'  done  and  that  can  most  practically  he  done. 
We  want  a  man  who  can  discuss  with  the  commissioner 
of  streets  and  public  property  and  the  dean  of  the  local 
architects  how  a  certain  street  may  be  best  and  most 
practically  improved  so  that  it  will  fit  into  a  city  plan; 
who  can  discuss  with  the  commissioners  of  a  certain 
street,  either  residential  or  business,  the  practical  things 
to  be  done:  and  who  can  then  go  to  a  ward  or  precinct 
citizens'  volunteer  "clean-up"  or  "improvement"  meet- 
ing and  lead  them  into  the  right  line  of  thought  and  the 
right  line  of  action. 

Our  means  are  rather  restricted.  We  are  trying  in 
educate  ourselves  as  we  go.  We  have  no  large  funds 
upon  which  to  draw.  Nevertheless,  we  believe  we  can 
obtain  the  needed  funds.  Will  you  tell  us  the  sum  neces- 
sary to  employ  such  a  man  as  we  have  described,  for  a 
year? 

We  want  you  to  recommend  to  us,  or  put  us  in  touch 
with  a  group  of  men  from  among  whom  we  may  select 
one  for  this  service.      Will   you   help  us  thus   far'.' 

Si  BSCE1BER. 

This  problem  is  passed  on  to  our  readers.  We  will  put  a  in 
one  in  communication  with  our  correspondent,  who  is  willing 
to  undertake  the  work  outlined  in  his  letter. 


WORKERS  IN 
THE  FIELD 


Ordinance  Governing  City  Forester 
The  Editor  of  Municipal  Engineering: 

Sir — I  note  in  your  last  issue  on  page  196  a  request  for  a 
city  ordinance  creating  the  office  of  city  forester,  and  take 
pleasure  in  enclosing  one  which  amply  covers  the  require- 
ments. P.  S.  Ridsdale, 

Executive  Secretary,  American  Forestry  Association. 

An  ordinance  to  regulate  the  planting,  trimming  and  re- 
moving of  trees,  in  the  streets  of  Baltimore;  and  providing  for 
a  city  forester  and  assistants  for  that  purpose. 

Section  1.  Be  it  ordained  by  the  mayor  and  city  council  of 
Baltimore,  that  the  city  engineer  be  and  he  is  hereby  author- 
ized and  directed  to  regulate  the  planting,  protection,  remov- 
ing, regulating  and  controlling  of  all  the  trees,  growing,  plant- 
ed and  to  be  planted  in  the  streets  of  Baltimore,  not  under 
the  jurisdiction  of  the  Board  of  Park  Commissioners,  and  to 
appoint  a  city  forester  and  such  other  employes  and  assistants 
as  may  be  necessary  to  carry  out  the  provisions  of  this  ordi- 
nance. Such  forester  shall  be  a  person  of  knowledge  and  ex- 
perience in  the  care  and  culture  of  trees. 

Sec.  2.  And  be  it  further  ordained,  that  it  shall  be  the  duty 
of  the  city  engineer  to  superintend,  regulate  and  encourage 
the  preservation,  culture  and  planting  of  shade  and  ornamental 
trees  in  the  streets;  to  prune,  spray,  cultivate  and  otherwise 
maintain  such  trees,  plants  and  shrubbery,  and  to  trim  or 
direct  the  time  and  method  of  trimming  the  same;  and  to  take 
such  measures  as  may  be  deemed  necessary  for  the  control  and 
extermination  of  insects  and  other  pests  and  plant  diseases 
which  may  injuriously  affect  trees  that  are  now  growing  or 
may  be  hereafter  growing  in  the  streets. 

The  city  engineer  shall  cause  all  statutes  and  ordinances 
for  the  protection  of  trees  in  the  streets  to  be  strictly  observed. 

Sec.  3.  And  be  it  further  ordained  that  no  person  shall 
plant  any  tree  in  any  street  without  first  having  obtained  a 
written  permit  therefor  from  the  city  engineer  setting  forth 
the  conditions  under  which  such  trees  may  be  planted,  includ- 
ing the  kind  and  variety  thereof,  and  until  the  city  forester 
has  designated  on  the  ground  the  location  thereof,  and  without 
in  all  respects  complying  with  the  conditions  of  such  permit. 

Sec.  4.  And  be  it  further  ordained,  that  no  person,  except 
the  city  forester  or  his  assistants,  shall  spray,  mulch,  fertilize 
or  otherwise  treat,  remove,  destroy,  break,  cut  or  trim  any 
living  tree  or  any  part  thereof,  growing  in  any  street,  with- 
out first  having  obtained  a  written  permit  from  the  city  engi- 
neer; and  no  cutting  or  trimming  of  any  tree  in  any  street 
in  connection  with  the  work  of  any  other  city  department  or 
of  any  public  service  corporation  or  other  person  having  a 
right  to  use  said  street  shall  be  done  except  in  such  manner 
as  directed  by  said  city  forester. 

Sec.  5.  And  be  it  further  ordained  that  no  person  shall 
fasten  any  horse  or  other  animal  to  any  tree  or  shrub  in  any 


street ;  nor  shall  any  person  cause  or  permit  any  horse  or 
other  animal  to  stand  or  be  near  enough  to  any  tree,  plant  or 
shrub,  to  bite  or  rub  against  it  or  in  any  manner  injure  or 
deface  the  same;  nor  shall  any  person  attach  or  place  any 
rope,  wire,  sign,  poster,  hand-bill  or  other  thing  or  substance 
on  any  tree  or  shrub  in  any  street  or  on  any  guard  or  protec- 
tion of  the  same;  nor  shall  any  person  remove,  injure  or  mis- 
use any  guard  or  device  placed  or  intended  to  protect  any 
tree,  plant  or  shrub  now  or  hereafter  growing  in  any  street. 

Sec.  6.  And  be  it  further  ordained,  that  no  person  shall, 
without  first  having  obtained  a  written  permit  from  the  citv 
engineer,  attach  any  electric  wire,  insulator,  or  any  other 
device  for  holding  electric  wire  to  any  tree  now  or  hereafter 
growing  in  any  street;  and  every  person  or  corporation  having 
any  wire  or  wires  charged  with  electricity  shall  securely  fasten 
or  change  the  location  of  same  so  that  such  wire  or  wires 
shall  not  injure  any  tree  in  any  street. 

Sec.  7.  And  be  it  further  ordained  that  no  person,  firm 
or  corporation  owning,  maintaining  or  operating  any  gas  pipe 
or  mains  laid  beneath  the  surface  of  any  street  or  private  land 
in  the  city  of  Baltimore  shall  permit  any  leak  to  occur  in 
such  pipes  or  mains  within  a  radius  of  forty  feet  of  any  tree 
now  or  hereafter  growing  in  any  street  in  said  city,  and  in 
the  event  that  a  leak  exists  or  occurs  in  any  such  pipe  or 
main,  it  shall  be  the  duty  of  the  person,  firm  or  corporation 
owning  or  operating  such  defective  pipe  or  main  to  repair 
the  same  immediately  and  stop  such  leak  in  a  manner  so  as 
to  prevent  a  recurrence  of  the  same  after  receiving  a  notice 
in  writing  from  the  city  engineer  calling  attention  of  such 
person,  firm  or  corporation  to  the  fact  that  such  leak  exists 
or  has  occurred,  and  if  such  person,  firm  or  corporation  fails, 
within  five  days  after  the  receipt  of  such  notice,  to  stop  such 
leak  in  a  manner  so  as  to  prevent  a  recurrence  thereof,  such 
person,  firm  or  corporation  shall  be  subject  to  the  payment  of 
a  fine  of  not  less  than  ten  nor  more  than  fifty  dollars,  and  a 
separate  offense  shall  be  regarded  as  committed  each  day 
during  which  such  person,  firm  or  corporation  shall  continue 
such  violation,  after  such  notice. 

Sec.  S.  And  be  it  further  ordained,  that  no  person  shall, 
without  first  having  received  a  written  permit  from  the  city 
engineer,  place  or  hereafter  maintain,  upon  the  ground  in  a 
street,  stone,  cement  or  other  substance  which  shall  impede 
the  free  entrance  of  water  and  air  to  the  roots  of  any  tree  in 
such  street,  without  leaving  an  open  space  of  ground  outside 
the  trunk  of  said  tree,  in  area  not  less  than  four  square  feet. 

Sec.  9.  And  be  it  further  ordained  that  no  person  shall  in 
any  way  interfere,  or  cause  any  person  to  interfere,  with  the 
city  forester  or  his  assistants,  in  and  about  the  planting, 
mulching,  pruning,  spraying  or  removing  of  any  tree  in  any 
street,  or  in  the  removing  of  stone,  cement  or  other  sidewalk, 
or  stone,  cement,  or  other  substance,  about  the  trunk  of  any 
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tree  in  any  such  street;  all  of  which  the  said  city  forester  and 
his  assistants  are  hereby  authorized  to  do. 

Sec.  10.  And  be  it  further  ordained,  that  in  the  erection, 
alteration  or  repair  of  any  building  or  structure,  the  owner  or 
owners  thereof  shall  place,  or  cause  to  be  placed,  in  accordance 
with  the  directions  of  the  city  foresters,  such  guards  around 
all  nearby  trees  in  the  street  as  shall  effectually  prevent  injury 
to  such  trees. 

Sec.  11.  And  be  it  further  ordained,  that  every  permit 
granted  by  the  city  engineer  shall  expire  at  the  end  of  not 
exceeding  thirty  days. 

Sec.  12.  And  be  it  further  ordained,  that  the  word  "trees" 
as  used  in  this  ordinance  shall  not  be  construed  to  include 
shrubs  which  do  not  grow  higher  than  fifteen  feet,  and  the 
word  "person,"  whenever  used  in  this  ordinance,  shall  be  con- 
strued to  include  individuals,  firms  and  corporations. 

Sec.  13.  And  be  it  further  ordained,  that  all  ordinances  and 
parts  of  ordinances  heretofore  passed  which  are  inconsistent 
with  this  ordinance,  or  any  of  its  provisions,  be  and  they  are 
hereby  repealed. 

Sec.  14.  And  be  it  further  ordained  that  any  person  vio- 
lating any  of  the  provisions  of  Sections  3,  4,  5,  6,  S,  9,  or  10 
of  this  ordinance  shall  be  subject  to  a  penalty  of  not  less  than 
one  dollar  nor  more  than  twenty-five  dollars,  in  the  discretion 
of  the  court. 

Sec.  15.  And  be  it  further  ordained,  that  the  Board  of 
Estimates  of  Baltimore  City  shall  provide  annually,  in  the 
ordinance  of  estimates,  for  the  salaries,  and  shall  define  the 
duties,  of  the  city  forester  and  his  assistants,  and  the  number 
of  such  assistants. 

Sec.  1C.     And  be  it  further  ordained,  that  this  ordinance 
shall  take  effect  from  the  date  of  its  passage. 
Approved  August  17,  1912. 

James  H.  Preston,  Mayor. 


Method  of  Proportioning   Materials  for  Concrete 
Pavements  and  Sidewalks 
The  Editor  of  Municipal  Engineering: 

Sir — The  following  article  describes  in  a  general  way  the 
method  adopted  by  the  city  of  Aberdeen,  Wash.,  in  the  pro- 
portioning and  checking  of  materials  used  in  the  construction 
of  concrete  pavements  and  concrete  sidewalks. 

In  all  the  concrete  pavements  and  sidewalks  laid  in  this 
city  only  screened  sand  and  gravel  have  been  used.  This  mate- 
rial is  obtained  from  the  bed  of  the  Chehalis  River,  and  the 
pit  material  is  screened  and  washed  before  delivery  to  the 
scow. 

Our  pavements  are  all  of  two-course  construction,  consist- 
ing for  the  most  part  of  a  6-inch  base  and  a  2-inch  top,  the 
base  containing  enough  water  so  that  when  well  tamped  the 
surface  will  flush  and  none  of  the  mortar  will  be  taken  from 
the  top  course  when  it  is  placed.  This  base  also  marks  a 
solid  body  upon  which  the  workmen  can  walk  in  spreading 
the  2-inch  top.  doing  away  with  any  chances  of  the  workmen 
tramping  holes  in  the  base  and  allowing  them  to  fill  up  with 
the  surface  mortar,  thus  insuring  a  straight  two-course  pave- 
ment. The  top  course  is  mixed  as  a  very  soft  mortar  that  is 
easily  rodded  to  the  shape  of  the  crown  desired. 

In  our  lower  course  we  call  for  one  sack  (94  pounds)  of 
cement  to  be  used  in  each  12  square  feet  of  6-inch  base  in 
place.  This  is  based  on  one  sack  of  cement  to  each  6  cubic 
feet  of  mixed  concrete,  sand  and  gravel  to  be  proportioned  as 
3  to  5,  or  as  directed.  The  "as  directed"  clause  is  placed  in 
our  specifications  for  the  reason  that  our  materials  vary  as 
to  fineness,  making  it  necessary  to  often  shift  our  propor- 
tions of  sand  and  gravel  as  they  require. 

In  our  2-inch  top  course  we  call  for  one  sack  of  cement  in 


every  14  iL.  square  feet  of  2-inch  top  in  place,  aggregate  mixed 
1  sand  to  2  pea  gravel,  or  as  directed. 

The  inspector  can,  by  keeping  the  sub-grade,  base  and  top 
to  the  required  thickness  at  the  time  they  are  placed,  compute 
the  amount  of  cement  used  against  the  amount  required  under 
the  specifications.  On  work  where  a  boom  mixer  is  used  the 
inspector  takes  a  check  on  each  move  of  the  mixer,  which  is 
about  every  20  feet. 

In  our  concrete  sidewalk  construction  we  call  for  one  sack 
of  cement  to  be  used  in  each  24  square  feet  of  3%-inch  con- 
crete base  in  place,  aggregate  proportioned  1  sand  to  2 
gravel,  or  as  directed.  This  is  based  on  one  sack  of  cement  to 
each  7  cubic  feet  of  mixed  concrete.  In  place  of  calling  for  a 
straight  proposition  on  the  ^.-inch  top  for  sidewalk  work,  that 
is,  1  cement  to  2  sand,  we  limit  the  contractor  to  one  sack 
of  cement  (94  pounds)  to  be  used  in  each  15%  square  feet  of 
sidewalk  in  place,  top  and  bottom  included ;  the  top  to  be  com- 
posed of  sand  and  cement  in  such  proportions  as  will  not 
exceed  the  limit  as  set  out  in  the  specifications  for  the  distance 
that  one  sack  of  cement  will  run.  For  the  most  of  the  sands 
which  we  have  used  we  have  found  that  this  is  very  close  to 
a  l-to-2  proportion. 

This  system  of  specifying  how  far  a  sack  of  cement  shall 
run  in  concrete  pavement  and  sidewalk  construction,  we  have 
found  has  some  good  advantages  from  an  engineering  point  of 
view. 

First:  We  have  found  that  we  can  handle  a  job  with  onlv 
one  inspector,  where,  in  many  cities  using  the  other  method 
of  mixing,  that  is,  straight  proportions,  they  are  using  two  in- 
spectors, one  at  the  mixer  and  one  at  the  grade  where  the 
concrete  is  being  placed. 

Second:  From  this  method  of  specifying,  the  contractors 
in  making  up  their  bids  can  compute  the  amount  of  cement 
that  is  actually  required  on  any  certain  piece  of  work,  and  it 
also  guards  against  the  contractor  shaving  his  price  at  the 
time  of  letting  the  contract  on  the  theory  that  he  ran  run  a 
leaner  mixture  than  is  called  for. 

Third:  The  inspector  on  the  work,  after  once  adjusting  the 
proportions  of  sand  and  gravel  desired,  has  left  the  watching 
of  the  cement,  the  empty  cement  sacks,  the  sub-grade  and  the 
placing  of  the  concrete,  and  by  measuring  up  the  base  at  inter- 
vals, can  at  once  detect  any  change  in  the  proportions  of 
sand  and  gravel. 

During  the  last  two  years  we  have  placed  some  26,000 
square  yards  of  two-course  concrete  pavement  and  17,000 
square  yards  of  concrete  sidewalks  under  this  type  of  specifi- 
cation, and  we  find  that  this  method  is  giving  us  good  satis- 
faction. Louis  D.  Kelsey,  C.  E., 

City  Engineer,  Aberdeen,  Wash. 


Where  Good  Roads  Are  Not  Wanted 

The  Editor  of  Municipal  Engineering: 

Sir — This  county  has  never  gone  into  road  building  to  any 
extent,  and  the  7  miles  of  grading  I  have  shown  on  the  accom- 
panying blank  will  be  done  by  private  subscription.  With  tin' 
exception   of  the   southwestern   part   of   the   county,   which    is 

under  the irrigation  project,  this  is  a  ranching  country,  and 

practically  no  farming  is  done.  It  is  rut  up  into  one  section 
tracts  and  these  have  gradually  been  going  into  (he  hands 
of  moneyed  men,  so  that  at  the  present  time  the  county  is 
pretty  generally  cut  up  into  ranches  of  from  4  to  20  sections. 
Naturally,  these  people  do  not  care  for  roads  on  account  of 
cutting  their  holdings  in  two.  1  am  of  the  opinion  that  there 
is  not  to  exceed  100  miles  of  fenced  roads  in  the  county,  with 
the  exception  of  the  southwestern  pari  above  referred  to,  and 
this  is  the  fourth  largest  county  in  the  state  in  point  of  area. 

As  to  bridges,  will  say  that   we  may   put   in  a  dozen  steel 
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girder  bridges  and  we  nun  not  put  in  any  at  all.  ff  we  have 
plenty  of  high  water  this  spring  and  it  takes  out  one  or  more, 
they  will  he  replaced  with  steel  bridges,  with  concrete  abut- 
ments. 

As   to  sidewalks.  —  —   is   the  only   town   in   the  county, 

and,  as  its  population  is  not  to  exceed  125,  the  sidewalk  propo- 
sition does  not  worry  us  much.  However,  what  walks  we  have 
are  of  concrete.  We  haye  no  paving,  except  what  nature 
gave  us. 

As  to  road  signs,  will  say  we  may  put  up  a  few  wooden 
ones,  if  the  local  commercial  club  ceases  to  hibernate. 

We  have  no  county  engineer,  and  as  our  county  surveyor 
lives  some  fifteen  miles  out  of  town  and  never  visits  us  unless 
he  is  wanted  to  locate  some  corner  to  settle  a  fence  quarrel.  I 
have  taken  the  liberty  of  writing  this  in  response  to  your 
request  for  information.  I  have  been  mixed  up  with  commer- 
cial clubs  in  other  towns  and  am  strong  for  good  roads,  hut 
as  I  find  it  is  poor  "politics"  here,  I  have  to  keep  pretty  well 
bottled  up  and  seldom  get  a  chance  to  "uncork." 

,  County  Clerk. 


El  Oso  Asphalt 
The  Editor  of  Municipal  Engineering: 

Sir —  In  answer  to  query  concerning  El  Oso  asphalt  in  your 
March  number,  I  will  say  that  this  brand  was  sold  by  Mr. 
Blake,  who  was  the  originator  of  asphaltic  concrete  pavement. 
I  met  Mr.  Blake  at  Wellington.  Kas..  when  I  was  city  engineer. 
He  was  then  promoting  asphaltic  concrete  paving,  which  was 
quite  new.  The  early  literature  circulated  by  Mr.  Blake  about 
this  form  of  paving  recommended  El  Oso  asphaltic  cement. 
Since  his  death  I  think  there  has  been  none  upon  the  market. 

H.  A.  Rowland, 
McPherson,  Kas. 
It   seems  to  have  appeared  in  one  or  two  places  recently, 
but  apparently  not  in  such  way  as  to  receive  advertisement. 


Politics  and  the  City  Manager  in  Phoenix 
Tin'  Editor  of  Municipal  Engineering: 

Sir — What  may  happen  when  politics  gets  into  the  new 
forms  of  government  is  exemplified  in  Phoenix.  Ariz.,  where 
charges  and  countercharges  of  inefficiency  and  incompetences- 
are  Hying  and  there  is  a  contest  between  old  and  new  city 
managers  for  the  office. 

The  city  commissioners  discharged  city  manager  W.  A.  Fa- 
rish,  who  denies  their  authority  to  do  so  under  the  terms  of 
i  In  resolution  and  refuses  to  give  up  his  office  to  his  appointed 
successor. 

Mayor  George  U.  Young  belongs  to  the  Progressive  party 
and  is  opposed  by  prominent  Republicans,  one  of  whom  files 
charges  against  him.  Commissioner  Peter  Corpstein  is  a  Dem- 
ocrat  who  is  facing  charges  filed  by  a  prominent  Democrat. 

The  trouble  began  when  Citj  Manager  Parish  proposed  to 
discharge  the  chief  of  police  and  appoint  a   Democratic  poli- 


tician in  his  place.  The  commissioners  then  discharged  him 
and  named  Robert  Cray  to  succeed  him. 

At  present  the  charges  against  the  city  manager  are  failure 
to  manage  the  tiro  and  police  departments  successfully,  $15,000 
increase  in  expense  id'  operating  the  city  for  six  months  beyond 
that  under  the  aldernianic  form,  failure  to  bond  street  railway 
to  repair  damage  caused  by  building  lines  in  the  city,  accept- 
ance of  inferior  fire  hose  substituted  under  a  contract.  Charges 
against  the  mayor  are  incompetence,  lack  of  practical  ability  in 
city  government,  lack  of  sympathy  with  the  commission-city 
manager  form  of  government,  conspiracy  with  the  other  com- 
missioners to  destroy  the  city  manager's  usefulness  and  make 
him  subservient  to  the  will  of  the  commission,  and  attempting 
to  dictate  appointment  and  discharge  of  city  officials  and  em- 
ployes. Similar  charges  are  made  against  the  other  commis- 
sioners and  the  recall  of  all  three  of  them  is  demanded  by 
many   citizens. 

The  clearing  up  of  the  muddle  and  the  placing  of  all  parts 
of  the  city  government  on  an  efficiency  basis  seem  difficult  to 
accomplish,  but  strong  effort  by  public  spirited  citizens  work- 
ing for  the  public  benefit  and  not  for  party  advantage  could  be 
successful.  K. 


Box  Car  Unloaders  and  Conveyors 
The  Editor  of  Municipal  Engineering: 

Sir — Your  issue  for  February,  1915,  publishes,  on  p.  113,  an 
inquiry  about  box  car  loaders  and  conveyors.  This  inquiry 
evidently  refers  to  handling  raw  materials  in  a  glass  works, 
and  as  we  are  manufacturers  of  such  apparatus — in  fact  are 
referred  to  in  your  reply — we  take  the  liberty  of  sending  you 
print  of  our  drawing  to  forward  to  your  correspondent. 

The  plan  is  to  unload  the  materials  from  the  box  cars  bv 
means  of  a  power  shovel  into  the  foot  of  the  elevator.  From 
the  elevator  the  material  is  distributed  by  means  of  spouts  to 
two  sand  bins,  while  the  lime  and  soda  are  transferred  by 
means  of  a  screw  conveyor  into  their  respective  bins.  Under- 
neath the  bins  in  a  tunnel  is  a  scale  car,  which  draws  the 
sand,  lime  or  soda  off  thru  the  undercut  gates  and  carries  the 
total  quantity  to  a  second  elevator,  and  this  elevates  it  and  puts 
it  into  the  rotary  mixer.  After  being  tumbled  in  the  drum  of 
this  machine  for  a  time,  the  mixed  materials  are  dropped 
again  into  the  foot  of  the  elevator,  lifted,  carried  up  and  dis- 
charged onto  the  46-foot  belt  conveyor,  which  runs  diagonally 
over  to  the  storage  over  the  melting  tanks.  The  mixed  ma- 
terial is,  of  course,  dumped  at  the  time  when  the  scale  car  is 
collecting  its  materials,  and  the  two  operations  do  not  con- 
flict in  any  way. 

For  large  plants  we  sometimes  make  the  scale  car  carry  the 
mixing  drum,  so  that  the  materials  can  be  mixed  while  the  car 
is  in  transit.  In  other  plants  the  materials  can  be  collected  by 
means  of  a  belt  to  the  stationary  scale  and  mixer. 

Details  can  be  worked  out  to  suit  local  arrangements. 

Chief  Engineer. 


W.    A.    Parish,    former    city 
manager  of  Phoenix,  Ariz. 


George   V.    Young,    mayor   of 
Phoenix,  Ariz. 
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Canadian  Bitulithic  Patents  Sustained 

Final  judgment  has  been  rendered  by  Mr.  Justice  Hyndman. 
of  the  Supreme  Court  of  Alberta,  in  the  case  of  Bitulithic  & 
Contracting  Ltd.  and  Warren  Brothers  Company  vs.  Canadian 
Mineral  Rubber  Company  Ltd.  and  the  City  of  Calgary.  This 
suit  was  brought  for  an  infringement  of  the  basic  Canadian 
patent  of  Warren  Brothers  Company  for  the  wearing  surface 
of  a  street  pavement.  The  defendants  in  their  answer  denied 
both  the  validity  of  the  patent  and  also  the  fact  of  the  infringe- 
ment. 

The  contract  was  let  by  the  city  of  Calgary  to  the  Canadian 
Mineral  Rubber  Company  to  construct  100,000  square  yards  of 
pavement,  which,  as  the  specifications  provided,  should  be 
"identical  with  a  pavement  which  the  plaintiffs,  Bitulithic  & 
Contracting  Ltd.,  had  laid  down  in  Calgary  in  1910  and  1911." 

At  the  time  of  letting  the  contract  the  city  required  the 
contractor  to  file  a  surety  company  bond  in  the  sum  of  $75,000 
indemnifying  the  city  against  loss  by  reason  of  infringement. 

Construction  of  the  work  was  begun  by  the  contractor  and 
the  suit  in  this  case  was  commenced  by  application  before 
Justice  Stuart  for  the  issuance  of  a  preliminary  injunction.  In 
view  of  the  fact  that  the  streets  of  the  city  were  then  in  a 
deplorable  condition  and  required  improvement,  and  that  the 
work  had  been  commenced,  the  issuance  of  a  preliminary  in- 
junction restraining  the  further  prosecution  of  the  work  at 
that  time  was  refused.  The  defendant,  however,  was  required 
to  pay  into  court  the  sum  of  $3,000  as  punitive  damages  if  the 
patent  in  suit  upon  final  hearing  should  be  found  to  be  in- 
fringed, and  was  also  required  to  file  with  the  court  a  surety 
bond  in  the  sum  of  $60,000  to  secure  any  damages  which  the 
plaintiff  might  recover  by  reason  of  the  infringement  of  his 
patent,  trade-mark  and  copyright.  The  city  also  retained  out 
of  the  moneys  due  the  defendant  for  work  done  approximately 
$21,0on  as  further  protection  against  any  liability  for  damage- 
under  the  pending  suit.  The  work  under  the  contract  was 
finally  completed  in  the  summer  of  1914. 

The  court  said: 

"There  is  ample  testimony  which  establishes  infringement. 
*  *  *  The  specifications  used  were  similar  to  those  of  the 
plaintiff  in  laying  the  'bitulithic'  " 

The  court  further  held  that: 

"The  validity  of  the  patent  must  be  decided  according  to  the 
state  of  knowledge  at  the  date  of  the  patent.     *  "     I  can- 

not find  that  there  had  been  any  pavements  similar  in  ion 
struction  to  that  of  the  plaintiff.  It  is  quite  true  that  density 
and  stability  had  been  for  many  years  considered  most  desir- 
able, and  in  fact  were  sought  to  be  accomplished  in  various 
countries,  but  there  does  not  appear  to  have  been  any  fixed  or 
known  working  scheme  which  would  insure  it  with  any  degre.? 
of  certainty." 

After  describing  the  nature,  structure  and  defects  of  the 
various  kinds  of  pavements  known,  and  in  use  at  the  time  of 


the  Warren  invention, — "the  old  familiar  macadam,  tar  mac- 
adam, tar  concrete  for  sjdewalks  and  sheet  asphalt"— the  court 
says : 

"It  appears  without  doubt  that  the  great  object  in  view 
was  the  production  of  a  pavement  with  the  least  number  of 
voids,  with  inherent  stability,  waterproofness,  resistance  to 
wear,  as  well  as  being  dustless,  noiseless  and  sanitary  and  free 
from  liability  to  fracture" 

In  defining  the  scope  of  the  Warren  patent  the  court  says: 

"His  invention  was  the  discovery  that  an  aggregate  of  large 
and  small  pieces  of  stone  graded  down  to  an  impalpable  powder 
mixed  together  in  certain  proportions  would  produce  a  mixture 
having  less  than  21  per  cent,  of  voids  and  when  so  assembled 
and  compacted  together  would  form  a  dense,  solid,  homo- 
geneous body  with  the  smallest  percentage  of  voids  and  possess- 
ing the  highest  degree  of  stability  and  one  in  which  the 
largest  and  smallest  pieces  are  associated  with  each  other  indis- 
criminately thruout  the  structure  and  one  which  because  of  the 
sizes  of  the  pieces  and  their  arrangement  with  respect  to  each 
other  offers  the  smallest  areas  of  surfaces  for  the  attachment 
of  the  plastic  composition  to  them  so  that  not  only  is  a  su- 
perior binding  effect  or  union  obtained  but  a  smaller  quantity 
of  the  plastic  composition  is  necessary  for  the  purpose  of  ob- 
taining the  superior  result  or  product.  A  good  deal  of  evi- 
dence was  given  on  the  subject  of  stability.  It  is  not  claimed 
by  the  inventor  that  his  mineral  aggregate  has  absolute  or  per- 
fect stability,  but  merely  a  high  degree  or  greater  than  air- 
other  known  pavement."     *     *     * 

"It  seems  to  me  from  the  evidence  that,  altho  it  might  be 
admitted  that  other  pavements,  e.  g.,  macadam,  may  possibly 
possess  as  great  a  density  and  great  stability,  still  the  process 
is  altogether  different  and  full  of  uncertainty.  There  was  no 
way  of  ascertaining  the  density  until  after  il  was  laid  and 
treated  and  rolled  on  the  street.  The  bitulithic  as  to  all  these 
features  is  prepared  and  may  be  known  in  advance  and  is  laid 
down  with  at  least  an  approximate  certainty  of  its  density 
The  inventor  reduced  the  composition  of  the  mineral  aggregate 
to  a  certainty  which  before  was  uncertain  and  usually  mixed 
in  a  haphazard  way  "hit  or  miss."  as  Engineer  Craig  put  it. 
and  this  both  as  to  quality  and  quantity  of  mineral  ingredients. 

With  regard  to  the  sufficiency  of  the  specifications  set  out 
in  the  patent,  about  which  some  question  had  been  raised,  the 
court  said: 

"The  very  fact  that  the  defendant  company  was  able  to 
successfully  construct  the  pavement  under  their  contract  with 
out  apparently  any  difficulty  tends  to  prove  this  very  point." 

As  to  the  utility  of  the  invention,  the  court     a 

"There  is  ample  evidence  that  it  is  a  very  useful  Invention 
and,  according  to  City  Engineer  Craig  and  other  witnesses, 
the  bitulithic  pavement  is  a  highly  satisfactory    one. 

"I  therefore  find  that  the  patent  is  valid  and  has  been  in- 
fringed— and   the  plaintiffs   entitled   to   an   injunction.      There 
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will  be  a  reference  to  the  clerk  of  the  court  to  ascertain  what, 
damages  the  plaintiffs  have  sustained  by  reason  of  such  in- 
fringement" and  for  costs. 

This  is  the  first  decision  involving  the  validity  of  any  of 
the  Canadian  bitulithic  patents,  and  it  follows  that  of  the 
United  States  Circuit  Court  of  Appeals  for  the  Sixth  Circuit, 
in  the  Owosso  case,  which  has  been  recognized  and  followed 
by  five  of  the  nine  circuits  in  the  United  States. 


Pan-American  Road  Congress 

Preliminary  plans  were  completed  at  a  meeting  in  Mont- 
pelier,  Vt,  March  18  for  what  promises  to  be  the  largest  gath- 
ering of  good  roads  advocates  ever  held.  This  meeting  will 
be  held  at  the  Panama-Pacific  International  Exposition,  and 
will  be  known  as  the  Pan-American  Road  Congress.  It  will  be 
under  the  joint  auspices  of  the  American  Road  Builders'  Asso- 
ciation and  the  American  Highway  Association.  The  tentative 
date  selected  is  that  of  the  week  of  September  6. 

The  plans  for  the  forthcoming  congress  will  be  handled  by 
an  executive  committee  of  five.  This  committee  is  made  up 
of  Governor  Charles  W.  Gates,  of  Vermont,  chairman;  W.  W. 
Crosby,  former  state  highway  engineer  of  Maryland,  and  E.  L. 
Powers,  editor  of  "Good  Roads,"  representing  the  American 
Road  Builders'  Association,  and  James  H.  MacDonald,  former 
state  highway  commissioner  of  Connecticut,  and  J.  E.  Penny- 
backer,  chief,  Division  of  Economics,  U.  S.  Office  of  Public 
Roads,  representing  the  American  Highway   Association. 

Governor  Gates  was  elected  the  fifth  member  and  chairman 
of  the  committee  by  the  other  four  members.  Sub-committees 
were  appointed  as  follows:  finance,  Jas.  H.  MacDonald;  pro- 
gram, W.  W.  Crosby;  publicity,  E.  L.  Powers,  and  arrange- 
ments, J.  E.  Pennybacker. 

The  organizations  under  whose  auspices  the  joint  congress 
will  be  held  are  the  two  leading  good  roads  associations  of  the 
United  States. 

Governor  Gates  for  ten  years  or  more  was  the  s:tate  high- 
way commissioner  of  the  state  of  Vermont,  and  his  record  in 
that  office  produced  one  of  the  largest  majorities  ever  given  a 
governor  in   that  state. 

The  executive  officers  of  the  American  Road  Builders'  Asso- 
ciation are  as  follows:  President,  George  W.  Tillson,  con- 
sulting engineer  to  the  president  of  the  Boro  of  Brooklyn, 
New  York  City;  first  vice-president,  A.  W.  Dean,  chief  engineer, 
Massachusetts  Highway  Commission;  second  vice-president, 
Austin  B.  Fletcher,  state  highway  engineer  of  California:  third 
vice-president,  S.  Percy  Hooker,  state  superintendent  of  high- 
ways of  New  Hampshire;  secretary,  E.  L.  Powers,  editor  Good 
Roads:  treasurer,  W.  W.  Crosby,  former  state  highway  engi- 
neer of  Maryland. 

The  executive  officers  of  the  American  Highway  Association 
are  as  follows:  President,  Fairfax  Harrison,  president  South- 
ern Railway  Company:  vice-president,  Logan  Waller  Page, 
director  U.  S.  Office  of  Public  Roads:  chairman  board  of  direr- 
tors,  James  S.  Harlan,  chairman  Interstate  Commerce  Com- 
mission; chairman  of  executive  committee,  Leonard  Tufts: 
treasurer,  John  Burke,  treasurer  of  the  United  States. 


Syracuse  Pavement  Guaranty  Reduced  to  Five  Years 
An  ordinance  providing  that  the  time  guaranty  on  all  pave- 
ments in  the  city  be  reduced  from  ten  to  five  years  has  been 
passed  by  the  city  council  of  Syracuse,  N.  Y.  The  passing  of 
the  ordinance  is  a  victory  for  Mayor  Will,  for  he  had  been 
striving  for  weeks  to  see  that  it  went  thru. 

Alderman  Davis  of  the  Ninth  Ward  did  his  best  to  see  that 
the  ordinance  was  defeated.  A  similar  ordinance  was  passed 
during  Mayor  Schoeneck's  administration  and  Alderman  Davis 


recited  the  words  which  Mayor  Schoeneck  used  in  vetoing  the 
ordinance  to  support  his  position. 

Alderman  Davin  supported  the  ordinance,  declaring  that 
the  only  objection  to  it  came  from  those  who  would  restrict 
the  competition  in  the  building  of  pavements  in  the  city.  He 
declared  that  the  reduction  in  the  time  guaranty  would  mean 
that  contractors  from  other  cities  who  at  present  were  pre 
vented  from  taking  contracts  would  come  to  the  city. 

Chairman  Quick  of  the  Chamber  of  Commerce  committee 
on  paving  addressed  the  council,  saying  that  the  best  engineers 
in  the  country  were  agreed  that  the  five-year  guaranty  foi 
pavements  was  correct  and  that  his  committee  strongly  recom 
mended  that  the  ordinance  be  passed  by  the  council. 


The  Good  Roads  Year  Book 

Six  states,  namely,  Illinois,  Kentucky,  Massachusetts,  New 
Jersey,  New  York  and  Wisconsin,  now  have  civil  service  law? 
providing  for  appointment  of  highway  engineers  and  employes 
in  accordance  with  the  merit  system.  A  description  of  the 
system  in  effect  in  each  of  the  six  states  appears  in  the  Gooc 
Roads  Year  Book  just  issued  by  the  American  Highway  Asso 
ciation  at  Washington.  The  summary  of  automobile  legisla 
tion  in  all  the  states  is  of  timely  interest  in  view  of  the  fad 
that  nearly  1,900,000  automobiles  were  registered  in  the  United 
states  during  1914.  for  which  more  than  $12,000,000  in  license 
fees  was  paid. 

A  majority  of  the  states  are  now  trying  out  the  plan  ol 
working  convicts  on  public  roads.  In  some  states  the  honoi 
system  prevails  and  guards  are  partially  or  wholly  dispense1 
with.  In  other  states  guards  are  deemed  essential,  and  be 
tween  the  two  systems  much  controversy  rages.  The  Yea: 
Book,  with  its  complete  digest  of  convict  labor  laws  for  all  th. 
states  and  its  many  references  throw  much  light  on  the  sub 
ject.  That  convict  labor  will  go  far  toward  solving  the  roa< 
problem  is  demonstrated  by  the  experience  of  Georgia  witi 
its  army  of  nearly  six  thousand  road  convicts  and  Virgini: 
with  about  fifteen  hundred.  The  progress  reports  from  these 
two  states  appearing  in  the  chapter  devoted  to  highway  prog 
ress  show  remarkable  gains  in  mileage  of  improved  roads. 

The  American  Highway  Association  finds  the  Year  Bool- 
one  of  its  most  effective  mediums  for  carrying  on  the  cam 
paign  for  efficient  and  adequate  improvement  in  the  construe 
tion,  maintenance  and  administration  of  the  public  roads. 


Technical  Associations 

The  ninth  annual  convention  of  the  Illuminating  Engineer- 
ing Society  will  be  held  at  the  New  Willard  Hotel,  Washing 
ton,  D.  C  September  20-23  inclusive.  E.  S.  Marlow,  of  the 
Potomac  Electric  Power  Company,  Washington,  D.  C,  is  chair 
man  of  the  convention  committee. 

The  "electrical  prosperity  week"  celebration  will  be  hel 
everywhere  the  first  week  in  December  under  the  auspices  ol 
the  Society  for  Electrical  Development. 

The  International  Engineering  Congress,  to  be  neld  at  the 
San  Francisco  Exposition  September  20  to  25,  1915,  will  he 
preceded  on  September  1G  to  18  by  the  meetings  of  four  ol 
the  American  engineering  societies  under  whose  auspices  th' 
congress  is  held,  viz:  The  American  Society  of  Civil  Engi 
neers,  the  American  Institute  of  Mining  Engineers,  the  Amer 
ican  Society  of  Mechanical  Engineers  and  the  American  Insti 
tute  of  Electrical  Engineers.  Arrangements  have  been  mad- 
for  a  special  train  leaving  New  York  September  9  by  the  Xe^ 
York  Central  for  passage,  on  which  application  should  be 
made  to  G.  S.  Hamer,  passenger  agent,  121G  Broadway,  New 
York. 

At  the  sixth  annual  meeting  of  the  New  York  State  Con 
ference  of  Mayors  and  Other  City  Officials,  to  be  held  in  Troy 
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June  1,  2  and  3,  a  municipal  exhibit  will  be  held,  consisting 
largely  of  implements  and  manufactured  wares  most  com- 
monly used  and  purchased  by  municipalities.  Motion  pictures 
of  municipal  activities  are  solicited  from  the  various  cities  of 
the  state.  C.  R.  Metzger,  general  secretary  of  the  Troy  Cham- 
ber of  Commerce,  is  secretary  of  the  committee  having  the 
matter  in  charge.  W.  P.  Capes,  105  E.  22d  St.,  New  York,  is 
secertary  of  the  conference. 

S.  J.  Hoexter,  Ann  Arbor,  Mich.,  is  secretary  and  treasure1' 
of  the  Michigan  Engineering  Society. 

The  Civic  League  of  St.  Louis,  Mo.,  has  issued  its  thirteenth 
year  book  for  1914-15.  The  recital  of  its  activities  shows  that  if 
is  a  power  for  civic  betterment  in  .its  community  and  the  pro- 
gram for  its  future  activities  shows  that  it  is  not  averse  to 
attempting  the  solution  of  large  problems.  Its  past  success 
insures  measurable  attainment  of  its  objects. 

At  the  meeting  of  the  New  York  Electrical  Society  March 
25,  T.  Commerfonl  Martin  gave  an  address  on  "Electrical  As- 
pects and  Lessons  of  the  San  Francisco  Exposition,"  with  some 
consideration  of  the  lighting  of  the  San  Diego  Exposition. 

The  Brooklyn  Engineers'  Club  on  March  11  listened  to  an 
illustrated  paper  by  Frank  W.  Skinner  on  "Underpinning. 
Raising  and  Moving  Structures,"  and  on  April  S  to  M.  H.  Free- 
man and  J.  F.  Sanborn,  on  "Grouting  the  Shafts,  Tunnels  and 
Other  Structures  of  the  Catskill  Water  Supply  System." 

The  Cement  Products  Exhibition  Co.,  after  its  experience 
with  the  1915  cement  show,  has  secured  the  First  Infantry 
Armory  in  addition  to  the  Coliseum  and  its  Annex  for  the 
1916  Chicago  Cement  Show. 

The  National  Municipal  League  has  established  an  annual 
prize  of  $20,  called  the  "Cincinnati  Prize,"  to  be  awarded  to 
the  student  in  any  department  of  the  University  of  Cincin- 
nati who  submits  the  best  original  essay  on  a  subject  bearing 
upon  the  municipal  government  or  the  civic  life  of  the  city 
of  Cincinnati.  The  subject  selected  for  the  1915  composition  is 
"The  Transportation  Problem  in  Cincinnati." 

Charles  V.  Eades,  with  the  Standard  Asphalt  and  Rubber 
Company,  will  speak  on  "Waterproofing  and  Insulation"  before 
the  Colorado  Association  of  Members  of  the  Am.  Soc.  C.  E., 
April  10. 


Civil  Service  Examinations 

The  U.  S.  Civil  Service  Commission  will  hold  examinations 
at  the  usual  places  as  follows: 

April  '20:  Gas  waste  engineer,  Bureau  of  Mines.  Depart- 
ment of  Interior,  at  $2,400  to  $3,600  a  year. 

April  28-29:  Surveyor-draftsman  in  Forest  Service,  De- 
partment of  Agriculture,  at  $1,200  to  $1,500  a  year;  hull  drafts- 
man in  office  of  Chief  of  Engineers,  War  Department,  at  $1,S00 
a  year. 

May  12-13:  Inspector  of  machinery,  Electric  Boat  Co.,  Gro- 
ton,  Conn.,  at  $5.04  a  day. 


Technical  Schools 

Horace  M.  Swetland,  president  of  the  United  Publishers' 
Corporation,  delivered  a  lecture  on  March  24  in  the  series  on 
industrial  journalism  given  at  New  York  University  under  the 
auspices  of  the  New  York  Trade  Press  Association.  Mr.  Swet- 
land has  owned  or  now  owns  thru  various  organizations,  jour- 
nals in  the  automobile,  iron,  dry  goods,  power,  architectural, 
municipal,  engineering  and  mining  fields,  and  speaks  with  a 
large  measure  of  authority. 

Bulletin  serial  No.  709  of  the  University  of  Wisconsin  is  on 
Public  Recreation,  prepared  by  the  Extension  Division, 
price  $1. 

Professor  W.  M.  Wilson,  of  the  department  of  civil  engi- 
neering  of  the   University   of   Illinois,    recently    presented   a 


paper  before  the  Western  Society  of  Engineers  on  "Wind 
Stresses."  The  new  method  of  computing  wind  stresses,  which 
has  been  developed  by  Professor  Wilson  and  Mr.  G.  A.  Maney, 
was  described  in  this  paper,  and  comparisons  were  given  of 
the  wind  stresses  in  a  twenty-story  building  as  figured  by 
various  approximate  methods  and  by  the  proposed  new  method. 

Bulletin,  serial  No.  721,  of  the  University  of  Wisconsin,  con- 
tains the  program  of  the  first  national  university  extension 
conference,  held  at  Madison,  Wis.,  March  10-13. 

Methods  and  apparatus  have  been  developed  by  the  depart- 
ment of  physics  of  the  University  of  Illinois  whereby  the 
reflection,  absorption  and  transmission  of  sound  for  different 
materials  may  be  tested  experimentally.  A  large  basement 
room  in  the  physics  laboratory,  with  cemented  walls,  ceiling 
and  floor,  serves  as  a  resonance  chamber  for  the  absorption 
tests,  while  a  specially  constructed  resonator  and  organ  pipe 
are  used  to  measure  the  reflection  and  the  transmission.  The 
work  has  been  developed  by  Dr.  F.  R.  Watson,  under  whos2 
direction  the  correction  of  the  acoustic  properties  of  the  uni- 
versity auditorium  was  so  successfully  carried  out.  This  equip- 
ment is  to  be  used  in  connection  with  a  proposed  course  of  in- 
struction in  architectural  acoustics. 

Professor  C.  R.  Richards,  of  the  department  of  mechanical 
engineering  of  the  University  of  Illinois,  has  designed  a 
hydraulic  absorption  dynamometer,  several  of  which  have  been 
built  in  the  college  shops.  One  is  to  be  connected  to  the  new 
60-h.p.  six-cylinder  Peerless  automobile  engine  in  the  mechan- 
ical engineering  laboratory. 

The  engineering  experiment  station  of  the  University  of 
Illinois  is  conducting  tests  of  various  building  materials  to 
determine  their  coefficients  of  heat  transmission.  The  work  is 
being  done  by  L.  C.  Lichty,  Research  Fellow,  under  the  direc- 
tion of  Professor  L.  A.  Harding  of  the  department  of  mechan- 
ical engineering.  The  results  of  the  tests  are  expected  to  be 
of  especial  value  to  heating  and  ventilating  engineers. 

The  Manitoba  Engineer  is  the  annual  publication  of  the  Engi- 
neering Society  of  the  University  of  Manitoba,  at  Winnipeg. 


Personal  Notes 


H.  B.  Pullar,  recently  of  the  H.  B.  Pullar  Company,  asphalt 
chemists,  Detroit,  Mich.,  has  become  the  general  manager  of 
the  new  Pioneer  Asphalt  Company,  producers  of  "highest 
quality  asphalt  products,"  at  Lawrenceville,  111. 

W.  G.  Kirkpatrick  has  resumed  practice  as  consulting  engi- 
neer, specializing  in  hydraulic  and  municipal  work,  with  offices 
in  Birmingham,  Ala. 

John  H.  Neef  was  appointed  city  engineer  in  addition  to  his 
duties  as  superintendent  of  streets  and  public  Improvements 
in  Hoquiam,  Wash.,  under  the  city  commission  which  took 
office  December  21,  1914,  thus  saving  one  official,  as  Mr.  Neef 
is  one  of  the  elected  city  commissioners. 

Walter  A.  McFarland,  for  nearly  nineteen  years  the  super- 
intendent of  the  water  department  of  the  District  of  Columbia, 
Washington,  D.  C.  died  of  pneumonia  on  March  17.  Mr  M< 
Farland's  high  reputation  as  an  engineer  was  established 
by  his  work  in  reorganizing  the  water  department  of  Wash- 
ington and  rearranging  the.  water  distribution  system  of  the 
city  to  tit  that  rapidly  growing  and  beautiful  municipality. 

Walter  L.  Hempelmann,  for  the  past  eight  years  superin- 
tendent of  bituminous  roadways  for  the  street  department  of 
St.  Louis,  Mo.,  has  resigned  to  take  a  position  with  John  Baker, 
Jr.,  dealer  jn  asphalt  and  asphalt  products  in  his  Chicago 
office. 

Professor  W.  K.  Hatt,  of  Purdue  University,  gave  his  lec- 
ture on  "Flood  Prevention  in  Indiana"  before  the  faculty  and 
students  of  the  College  of  Engineering  of  the  University  of 
Illinois. 
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Durability  of  Bitulithic 
Reports  from  Rome,  X.  Y..  state  that,  as  usual,  after  the 
winter  season,  a  great  many  repairs  will  have  to  be  made  to 
the  city's  brick  and  asphalt  pavements  as  soon  as  the  weather 
will  permit.  They  show  the  effects  of  wear  and  tear  from 
the  action  of  the  frost,  which  gets  in  through  the  many  cracks 
and  heaves  the  pavements.  There  is  a  strong  object  lesson 
between  these  kinds  of  pavements  and  bitulithic,  the  first  mile 
of  which  was  laid  in  North  James  street  thirteen  years  ago. 
In  spite  of  the  very  heavy  traffic  over  that  street  to  the  plant 
of  the  Fort  Stanwix  Canning  Company,  the  fair  grounds, 
Oneida  County  Home  and  Hospital,  this  pavement  is  practically 
as  good  today  as  when  laid.  The  brick  and  asphalt  have  been 
a  source  of  expense,  while  the  bitulithic  has  cost  nothing. 
Rome  has  standardized  on  this,  and  nothing  but  bitulithic  has 
been  laid  in  the  city  since  1904.  As  Mayor  H.  C.  Midlam  said 
in  his  last  annual  message  to  the  Common  Council:  "The  con- 
fidence of  the  public  in  bitulithic  pavement  is  fully  justified.  ' 
In  the  many  miles  of  this  pavement  in  the  city  there  is  not  a 
crack. 


tribute  to  the  expense  of  the  ornamental  lighting  of  the  busi- 
ness sections  of  the  city,  yet  it  is  now  taking  under  considera- 
tion the  adoption  of  these  splendid  ornamental  illuminants  for 
an  extended  "Gas  White  Way"  in  other  parts  of  the  city,  and 
the  citizens  in  general  are  clamoring  for  such  an  extension  of 
ornamental  lighting. 

In  the  city  of  Canton  the  Sun  Street  Light  Company  com- 
menced with  about  fifteen  standards  in  front  of  some  of  the 
enterprising  business  blocks,  and  in  a  very  short  time  the 
number  was  increased  to  over  one  hundred  and  is  steadily  in- 
creasing in  the  business  sections. 

The  accompanying  photograph  will  give  an  excellent  idea  of 
the  ornamental  appearance  and  brilliancy  of  these  gasolabra 
in  one  of  the  busy  business  sections  of  Canton. 


Gasolabra  for  Modern  Ornamental  Street  Lighting 

"Gasolabra"  is  the  word  adopted  by  the  manufacturers  of 
the  ornamental  gas  cluster  standards  which  are  creating  so 
much  favorable  comment  thruout  the  United  States,  and  espe- 
cially in  cities  and  towns  where  natural  gas  is  delivered. 

Gasolabra  are  manufactured  by  the  Sun  Street  Light  Com- 
pany of  Canton,  Ohio.  In  the  city  of  Canton,  Ohio,  so  well 
known  thruout  the  country  as  "McKinley's  Town,''  there  are 
some  150  five-way  ornamental  cluster  standards  of  this  gaso- 
labra type.  The  city  itself  does  not  contribute  to  this  very 
beautiful  and  efficient  ornamental  lighting  of  its  business  sec- 
tions, as  that  expense  is  at  present  borne  by  the  business  men 
and  merchants  themselves.  It  is  remarked  by  visitors  to  Can- 
ton that  these  gasolabra  produce  a  great  deal  more  efficient  and 
better  quality  of  illumination  than  similar  types  of  ornamental 
standards  which  use  electric  bulbs  inside  the  globes. 

Altho  the  city  of  Canton  does  not  at  the  present  time  con- 


Medusa  Waterproofing  Paste 

To  meet  a  growing  demand  and  preference  among  archi- 
tects and  cement  users,  for  a  waterproofing  which  can  be  dis- 
solved in  the  water  to  be  used  in  mixing  mortar  or  concrete. 
Medusa  waterproofing  has  been  perfected  in  paste  form  by  the 
Sandusky   Portland  Cement  Company,  Sandusky,  Ohio. 

The  only  difference  from  regular  Medusa  waterproofing  is 
the  greater  ease  and  convenience  of  mixing  which  the  paste 
form  offers.  In  consequence  of  this,  perfect  waterproofing 
effect  is  more  certainly  obtained  with  the  paste  than  with  the 
powder,  altho  if  the  mixing  of  the  powder  with  the  cement  is 
thoroly  and  carefully  done,  equally  good  results  can  be  ob- 
tained with  either  form. 

Medusa  waterproofing  paste  is  shipped  in  square  cans,  with 
large  friction  seal,  of  1  gallon  (8  lbs.)  and  5  gallons  (40  lbs.  i 
each,  packed  for  shipment  in  substantial  crates  of  6  one-gal- 
lon or  2  five-gallon  cans  each. 

The  Medusa  waterproofing  paste  is  to  be  dissolved  in  the 
water  with  which'  concrete  or  mortar  is  to  be  mixed.  To 
obtain  easy  solution,  use  soft  and  slightly  warm  water.  Hard 
water  tends  to  precipitate  the  paste  in  a  curdy  form:  however, 
the   addition    of   a    slightly    increased    quantity    of    the    paste 
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will  overcome  this  trouble.  Cold  water,  below  60  degrees  F., 
also  dissolves  the  paste  with   difficulty. 

To  save  time  and  labor  in  dissolving,  empty  the  paste  from 
the  can  into  a  pail  or  tub.  add  an  equal  volume  of  water,  and 
stir  thoroly  until  a  smooth  cream  is  formed:  then  add  this 
mixture  to  the  balance  of  the  water  to  be  used. 

A  barrel  of  Portland  cement  requires  about  20  gallons  or 
water  to  make  1:2  mortar  or  1:2:4  concrete.  For  best  water- 
proof qualities,  1  gallon  of  ■waterproofing  paste,  or  8  lbs.,  should 
be  used  to  each  barrel  of  cement.  One  gallon  of  paste  is  there- 
fore to  be  dissolved  in  approximately  20  gallons  of  water, 
this  volume  of  water  to  be  varied  as  found  necessary  to  give 
a  soft  plastic  concrete  which  may  easily  be  made  to  flow  into 
all  parts  of  the  forms  by  slight  spading,  without  ramming. 

A  cubic  yard  of  concrete,  1:2:4.  requires  1%  gallons,  or  12 
lbs.,  of  waterproofing  paste,  for  best  results.  This  corresponds 
to  2  per  cent.,  of  the  weight  of  cement  used,  which  is  always 
recommended.  It  is,  however,  understood  that  when  extreme 
resistance  to  water  is  not  essential,  or  in  the  case  of  large 
masses  of  solid  concrete,  the  amount  of  waterproofing  paste 
may  be  reduced  to  1%  per  cent.,  or  even  to  1  per  cent,  of  the 
weight  of  cement  used. 


The  Hetherington  &  Berner  Road  Plant 

The  accompanying  illustration  shows  the  new  Hetherington 
&  Berner  road  plant  as  it  appears  when  established  in  the 
field  all  ready  for  manufacturing  paving  mixtures.  This  plant 
embodies  a  sand  drum  which  has  in  its  design  and  construe- 

NEW  PLANT  for  making  bituminous  paving  mixtures 
which  can  lie  hauled  over  ordinary  roads  and  set  up  anywhere 
With  a  minimum  of  labor  and  time. 


tion  several  important  improvements  and  by  means  of  which 
much  greater  capacity  can  be  obtained  than  could  be  had 
from  a  drum  of  this  size  of  the  ordinary  type.  In  the  outfit  as 
here  shown  the  plant  mechanism  is  in  the  simplest  possible 
form;  a  trolley  rail  extends  from  the  side  of  the  storage  bin 
over  the  melting  kettles  and  the  hot  asphaltic  cement  is  ladled 
by  hand  from  the  kettle  into  the  asphalt  bucket.  For  those 
who  prefer  to  have  this  material  handled  by  mechanical  means 
another  method  is  used.  The  overhead  storage  bin  provided 
with  this  plant  is  sub-divided  and  arranged  so  that  any  kind 
of  bituminous  paving  mixtures  may  be  made,  as  well  as  ordi- 
nary sheet  asphalt.  As  here  shown,  the  dryer  wagon  and  the 
kettle  wagon  are  set  in  line  with  each  other  and  sufficiently 
separated  so  that  a  driveway  for  carts  is  provided  between  the 
two,  after  the  plan  used  in  the  original  Hetherington  two-car 
railway  plants,  excepting  that  in  the  case  of  this  portable  road 
plant  the  driveway  is  lowered  below  grade  two  feet.  This 
plant  is  designed  in  two  units,  a  melting-kettle  unit  and  a 
dryer  unit,  in  order  that  the  weight  may  be  divided  and  neither 
unit  be  too  heavy  to  be  practicable  in  getting  over  ordinate 


Grouting  Brick  Pavements 
It  was  long  thought  that  the  cement  grout  for  filling  the 
joints  in  brick  pavements  could  be  applied  only  by  hand,  but 
of  late  the  Marsh-Capron  Company  have  devised  a  machine 
which  is  thoroly  dependable  and  is  approved  by  the  leading 
paving  contractors  and  paving  brick  manufacturers.  The 
Marsh-Capron  grouter  is  built  for  service,  is  simple  in  design, 
sturdy  in  appearance,  and  of  rigid,  honest  construction.  It  is 
operated  by  a  2-h.p.  gasoline  engine  of  approved  type,  which 
engine  is  protected  by  a  steel  house.  It  has  extra  wide-rimmed, 
strong  wheels,  and  five  points  at  which  the  weight  of  the  ma- 
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chine  is  distributed,  insuring  againsl  vibration  and  the  loosen- 
ing up  of  the  brick  from  the  cushion. 

The  frame  is  constructed  of  steel  channels,  braced  and  rein 
forced.  The  drum  is  of  boiler  plate,  with  blades  and  buckets 
so  arranged  as  to  give  an  excellent  mix.  It  is  driven  by  cut 
steel  gears,  no  chain. 

The  machine  stands  5  feet  6  inches  high,  is  51  inches  wide, 
and  weighs  approximately  1,000  pounds. 

Particular  attention  is  called  to  the  chute,  which  is  fur- 
nished at  the  bottom  with  a  plate,  perforated  with  thirty  1-inch 
holes — a  convenience  best  realized  by  those  who  have  seen  the 
machine  at  work. 

The  Marsh-Capron  Manufacturing  Company,  461  Old  Colony 
building,  Chicago,  will  send  full  particulars  about  it. 


A  Valuable  Addition  to  the  Fire  Department 
Statistics  show  that  80  per  cent,  of  all  the  fires  in  the 
United  States  are  extinguished  by  chemicals.  The  general 
adoption  of  a  small  chemical  automobile  machine  would  in- 
crease this  percentage  considerably,  as  the  most  essential  part 
of  successful  fire  fighting  is  to  get  at  the  fire  at  the  start.  The 
Dayton  tri-car  chemical  can  get  to  a  fire  sooner  than  a  heavier 
motor  driven  apparatus,  and  very  much  sooner  than  horse- 
driven  apparatus. 

The  size  of  the  machine  enables  the  driver  to  drive  between 
buildings,  on  sidewalks,  thru  narrow  allys,  as  well  as  on 
rough  country  roads  or  streets.  There  is  great  advantage  in  a 
machine  of  this  sort  where  colleges,  insitutions  or  factories  are 
located  beyond  the  reach  of  the  water  works,  as  is  often  the 
case  in  the  smaller  towns. 


uniformly  thru  the  mass.    The  tensile  strength  and  consistency 
of  volume  of  the  cement  are  not  affected. 

The  weight  is  the  same  as  that  of  water,  so  that  the  pro- 
portions for  mixing  can  be  measured  either  by  volume  or  by 
weight.  The  proportion  of  Minerva  to  be  used  in  the  mortar 
is  by  weight,  however,  the  amount  required  being  2V2  per 
cent,  of  the  weight  of  cement  or  less  according  to  the  use 
to  which  the  mortar  is  to  be  put,  for  mortar  or  concrete.  Two 
per  cent  is  sufficient  for  cement  stucco  and  one  per  cent  for  a 
cement  wash.  F.  William  Stocker,  Inc.,  1031  Clinton  street, 
Hohokon,  N.  J.,  are  the  manufacturers. 


SMALL  CHEMICAL  FIRE  ENGINE  mounted  on  three- 
wheeled  automobile,  which  is  very  convenient  and  valuable  in 
both  small  and  large  fire  departments. 


The  method  of  driving  this  machine  by  the  third  or  rear 
wheel  is  the  same  as  that  adopted  by  the  United  States  gov- 
ernment in  parcel  post  duty,  and  makes  it  possible  to  traverse 
rougher  roads,  for  the  reason  that  this  wheel  is  between  the 
regular  tracks  which  are  caused  by  heavy  wagons  or  trucks 
and  gives  better  driving  power.  A  very  important  feature  is 
that  the  controls  and  engine  are  very  nearly  the  same  as  the 
motorcycle,  therefore  it  requires  no  expert  to  run  a  machine 
as  there  are  motorcycle  drivers  in  any  village  or  town. 

The  machine  can  be  stored  in  a  small  garage,  not  requiring 
the  extra  expense  of  building  a  special  engine  house. 

The  accompanying  photograph  gives  a  side  view  of  this 
valuable  addition  to  any  fire  department,  but  especially  to  the 
small  fire  department.  Indeed,  it  may  fill  the  place  of  a  fire 
department  entirely  in  small  towns  with  little  or  no  water 
supply. 


Minerva  Waterproofing 
Minerva  waterproofing   is  a  white  paste   which   is   mixed 
with  the  water  used  for  tempering  concrete,  cement  mortar  or 
cement  stucco,  and  is  thus  held  in  suspension  and  distributed 


Conveyors  and  Loaders  for  Contractors 

The  little  book,  the  cover  of 
which  is  shown  in  this  photograph, 
is  of  much  interest  to  contractors, 
especially  those  handling  quantities 
of  stone,  gravel  and  sand,  for  it 
shows  a  large  number  of  installa- 
tions of  conveyors  from  continuous 
elevators  with  capacity  of  GOO  tons 
an  hour  down  to  2  tons  per  hour 
and  all  their  parts,  belt  carriers  for 
like  materials  to  and  from  bins  and 
cars,  sand,  gravel  and  stone  screens. 
It  shows  the  efficient  Link-Belt 
wagon  loader,  which  is  simply  a 
conveyor  of  similar  type  carried  on 
a  three-wheel  carriage.  This  ma- 
chine loads  auto  trucks  fast  enough 
to  make  it  pay  to  use  them  for  hauling  concrete  material.  It 
may  be  fitted  with  two  chutes  so  that  it  can  discharge  into 
wagon  or  wheelbarrow  at  the  same  time.  By  fitting  the  loader 
with  rotary  screen,  belt  conveyor  and  chutes  it  can  he  used  at 
the  same  time  for  screening  and  loading  with  saving  of  tiin"- 
and  expense  of  one  operation. 

One  form  of  the  loader  is  constructed  specially  for  handling 
sand.     Another  is  self-propelled  for  short  distances. 

The  locomotive  crane,  a  car  unloader  traveling  on  a  special 
track  running  parallel  to  the  train  of  cars  to  be  loaded,  a 
stationary  car  unloader  to  be  located  at  a  stationary  paving 
plant  or  storage  area,  are  also  illustrated,  as  well  as  the  Twen- 
tieth Century  portable  asphalt  paving  plants,  which  have  ca- 
pacities of  500  and  800  square  yards  per  9-hour  day. 

The  Link-Belt  Company  will  send  this  booklet  if  request  is 
made  for  Book  No.  189  of  the  nearest  office  or  of  the  general 
office  in  Chicago,  111. 


Trade  Publications 

The  decision  of  the  New  York  Supreme  Court  on  the 
Rochester  case  regarding  specification  of  patented  pavements, 
which  was  quoted  in  part  in  the  December,  1914,  number  of 
Municipal  Engineering,  has  been  reprinted  by  Warren  Broth- 
ers Company,  Boston,  Mass.,  together  with  the  brief  of  attor- 
neys for  the  defendant  contractor  and  the  corporation  counsel 
of  Rochester,  and  copies  can  be  obtained  on  request  by  inter- 
ested parties. 

The  Koehring  mixer  publication,  winter  number,  has  been 
issued. 

The  Sun  Street  Light  Co.,  Canton,  Ohio,  issues  a  handsome 
illustrated  catalog  of  the  "Sun"  gasolabra  for  ornamental  street 
lighting  of  various  artistic  designs,  in  which  the  modern  high- 
candle-power  gas  burners  give  high  efficiency  also. 

The  Philadelphia  Wood  Paving  Block  Co.,  1225  Filbert  St., 
Philadelphia,  Pa.,  has  issued  some  new  circulars  regarding 
the  Acme  non-slip  wood  paving  block,  giving  full  informa- 
tion about  it  and  photographs  of  blocks  and  streets  laid  with 
them. 
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COMPETITION  There    are    evidently    two 

OF  PRIVATE  sides   to   the   case   involving 

AND  GOVERN-  the  drainage  plans  of  Harris 

MENT  ENGINEERS  county,  Texas,  concerning 
the  treatment  of  which  there 
has  been  some  criticism  by  engineers  involved  in  the 
transactions.  The  U.  S.  Geological  Survey  has  always 
been  ready  to  co-operate  with  governmental  organiza- 
tions in  making  surveys  of  areas  not  already  covered 
by  the  detailed  work  of  that  office  and  to  pay  a  reason- 
able share  of  the  cost  of  the  work,  usually  one-half. 
So  long  as  the  contracts  for  such  co-operative  surveys 
have  been  made  with  the  states  there  has  been  no  criti- 
cism of  them,  whether  the  work  was  done  by  the  na- 
tional and  state  forces  in  co-operation  or  was  done  by 
either  under  the  supervision  or  direction  of  the  other, 
and  the  cost  divided.  In  the  present  case  the  contract 
has  been  made  with  a  county,  which  is  a  still  smaller 
division  than  levee  districts  with  which  similar  con- 
tracts have  been  made,  but  the  principles  of  co-opera- 
tion and  of  expert  service  with  maximum  economy  are 
the  same. 

The  criticisms  should  apparently  be  made  of  the 
county  commissioners  of  Harris  county  and  of  the 
Houston  Chamber  of  Commerce  for  lack  of  co-opera- 
tion,  and  of  the  former  for  advertising  for  bids  for 
making  a  topographical  map  of  the  county  before  the 
negotiations  with  the  U.  S.  Geological  Survey  had  re- 
sulted in  a  contract. 

The  county  commissioners  will  also  be  criticized 
for  attempting  to  select  the  engineers  to  make  the  sur- 
vey by  a  competition  on  price  for  doing  the  work. 
The  range  of  bids  from  $40,000  to  $190,000  is  evi- 
dence of  at  least  two  things.  One  is  that  some  of  the 
bidders  were  not  familiar  enough  with  the  ci  st  <>i  such 
work  to  bid  intelligently,  some  of  them  greatly  over- 
estimating the  cost  and  others  as  greatly  under-esti- 
mating it.  The  country  would  suffer  in  either  case  b> 
paying-  too  much  for  the  work  in  the  one  case,  and, 
most  probably,  by  lew  value  of  the  work  done  in  the 
other,  or  failure  of  the  contractor,  to  be  followed  later 
by  a  re-letting  at  a  higher  price,  but  few  engineers 
having  capital  enough  to  be  able  to  stand  a  heavy  loss 
on  an  error  in  estimate  of  cost  of  work  or  of  the  quality 
of  work  required.  The  second  thing  indicated  is  that 
some  engineers  are  willing  to  work  for  much  less  com- 
pensation than  others,  and  their  employes  are  paid  low- 
wages,  so  that  an  award  to  the  lowest  bidder  is  almost 
certain  to  insure  poor  work.  This  is  said  without  any 
knowledge  as  to  who  was  the  lowest  bidder. 

This  is  a  case  in  which,  not  having  the  co-operation 
of  the  governmental  survey,  it  would  be  highly  ad- 
visable that  the  commissioners  choose  the  best  topo- 
graphical engineer  available  and  put  him  in  charge  of 
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the  survey,  with  power  to  choose  his  own  assistants  and 
methods,  and  to  hold  him  responsible  for  the  results 
But  it  is,  first  and  foremost,  a  very  proper  case,  in 
which  to  solicit  the  co-operation  of  a  national  organiza- 
tion which  has  made  such  co-operation  its  business  for 
many  years,  and  has  demonstrated  its  ability  to  secure 
the  desired  results.  The  engineering  profession  will 
be  in  better  condition  and  will  have  better  standing  if 
such  competitions  as  that  for  the  Harris  county  topo- 
graphical survey  are  discouraged  by  its  members. 

The  employing  engineer  the  contractor  for  the  work, 
is  the  only  one  who  can  be  benefited  specially  in  any 
case,  and  thirteen  of  the  bidders  must  have  had  their 
expense  to  carry  without  compensation,  so  that  in  the 
long  run,  the  average  of  such  special  benefits  may  well 
be  less  than  nothing.  So  far  as  nearly  all  other  engi- 
neers employed  on  the  work  are  concerned,  their  condi- 
tion is  probably  better  under  the  governmental  em- 
ployment than  under  private  employment  on  the 
work. 


FUTURE  A  recent  living  trip,  almost  from  the 

BUSINESS  Atlantic  to  the  Pacific,  thru  the  central 
part  of  the  United  States,  showed  that 
the  spirit  of  advance  is  in  the  air  and  has  begun  to 
demonstrate  its  presence  by  the  renewal  of  activity 
in  nearly  every  direction.  Building  is  particularly 
active,  and  large  and  small  buildings  are  being  pushed 
ard  as  rapidly  as  possible  in  every  cit)  visited. 
Contracts  for  some  of  these  buildings  have  been  rushed 
with  little  preparation  for  the  actual  detail  of  the 
work,  in  order  to  take  advantage  of  present  prices,  the 
tendency  toward  higher  prices  becoming  daiB  more 
evident,  thus  demonstrating  the  correctness  of  the 
arguments  made  several  times  during  the  winter  in 
this  department. 

Municipal  work  is  becoming  active,  especially  in  the 
ties,  and  the  prospects  are  for  as  much 
as  in  any  past  season,  notwithstanding  the  fact   thai 
there  is  a  tendency  toward  a  slight  increase  in  thi 
interest  rates  on  bi  nd  issues.    The  prospect  for  hi 
prices  for  materials  in  the  near  future  does  not  have 
as  much  effect  in  hastening  the  letting  of  public 
tracts  as  it  has  in  private  work. 

A  few  contractors  with  the  ability  to  retain  th 
vantage  of  the  present  prices  for  materials  are  holding 
off  until  the  hungrv    ones  are  loai  thai   they 

can  profit  both  ways,  but  most  contractors  are  e 
for  the  work  that  is  offered  from  day  to  da\ .      I  he  daily 
bulletin  set  I  accu 

rate  barometer  of  the  times,  and  it  is  unusually    full 
and  valuable  at  this  lime. 


MUNICIPAL  WATER  and  LIGHT  PLANT 


OF  KANSAS  CITY,  KANSAS. 

By  P.  W.  Morgan,  Kansas  City,  Mo. 


Kansas  City,  Kansas,  began  municipal  ope- 
ration of  its  water  plant  in  1909  and  of  its 
electric  light  inn  plant  in  1912.  The  success  of 
these  plants  has  induced  the  city  to  enlarge 
the  electric  plant  to  furnish  power  and  both 
light  and  water  plants  are  enlarged  from  time 
to  time  to  allow  for  growth  of  their  business. 
The  author  gives  a  brief  history  of  the  plants 
with  some  account  of  their  success  and  states 
the  nature  of  the  improvements  which  have 
recently  been  made  and  those  which  are  in 
progress  and  in  prospect.  The  desirability  of 
continuous  expert  supervision  of  such  muni- 
cipal plants  may  be  considered  exemplified  by 
the  retention  of  one  firm  of  consulting  engi- 
neers from  the  beginning  of  municipal  owner- 
ship. 


FIVE  years  of  municipal  ownership  and  operation  of 
water  works  have  given  the  people  of  Kansas  City,  Kan., 
a  city  of  100,000  population,  an  abundant  supply  of  pot- 
able water  for  all  domestic  uses,  as  well  as  for  all  city  pur- 
poses and  for  factories,  packing  houses  and  railroads.  Like- 
wise two  years  of  municipal  ownership  and  operation  of  an 
electrical  plant,  operated  in  conjunction  with  the  water  plant, 
have  given  those  same  people  all  electrical  current  needed  for 
righting  and  cooking,  as  well  as  for  illuminating  streets,  pub- 
lic buildings  and  business  houses,  and  for  power.  And  it  has 
been  a  paying  investment  from  the  start.  Every  month  of  oper- 
ation of  both  water  and  electrical  plants  has  shown  revenues 
earned  in  excess  of  all  requirements  for  operating,  mainte- 
nance, repairs,  interest  on  bonds  and  a  proportional  amount  set 
aside  as  a  sinking  fund  to  retire  bonds  when  due. 

Kansas  City.  Kan.,  is  the  largest  city  in  Kansas.     It  has 
extensive  industrial  interests,  but  it  is  not  a  wealthy  city  in 


the  sense  of  having  rich  citizens.  It  is  wealthy,  however,  in 
the  fact  that  its  citizenship  is  largely  made  up  of  industrial 
workers,  and  a  larger  proportion  of  these  people  own  the 
homes  in  which  they  reside  than  is  found  in  any  other  city  cf 
its  population. 

The  city  first  began  municipal  ownership  of  its  public 
utilities  in  1909,  when  the  people  voted  $1,097,000  for  the  pur- 
chase of  the  old  plant  of  the  Metropolitan  Water  Company. 
The  plant  was  inadequate  for  serving  water  to  the  entire  city, 
having  a  capacity  for  supplying  only  about  8,000,000  gallons 
daily,  and  a  very  poor  quality  of  water  at  that.  To  enlarge 
the  plant  and  build  up  a  thoroly  modern  system,  $400,000  of 
bonds  were  voted  in  1909  and  $500,000  in  1910.  With  the  pro- 
ceeds of  these  bonds  the  city,  thru  its  water  commissioners, 
built  a  new  pumping  station  and  equipped  it  with  new  high- 
pressure  Corliss  cross-compound  condensing  pumping  engines, 
and  compound  condensing  duplex  pumps,  until  the  capacity 
for  pumping  water  was  increased  to  more  than  30,000.000  gal- 
lons daily.  Large  settling  basins,  constructed  with  reinforced 
concrete,  were  added  to  provide  ample  storage  capacity,  and 
nineteen  filters,  ten  of  wood  and  nine  of  reinforced  concrete, 
provided  a  filtering  capacity  for  22,000,000  gallons  daily.  These 
improvements,  with  a  new  intake  in  the  Missouri  river  and 
other  necessary  equipment,  together  with  the  extension  of  the 
system  of  mains  and  flow  lines  to  reach  practically  every  part 
of  the  city,  gave  Kansas  City,  Kas.,  a  water  system  entirely 
adequate  for  its  present  needs  and  for  twenty  years  to  come. 

The  remarkable  success  of  the  venture,  not  only  in  the  city's 
ability  to  supply  an  abundance  of  water  of  the  right  quality, 
but  in -its  ability  to  make  the  plant  pay  for  itself  and  to  pay  all 
expenses  of  operation  and  maintenance,  appealed  to  the  people. 
It  was  then  demanded  by  them  that  a  municipal  electrical  sys- 
tem be  added  and  operated  in  conjunction  with  the  water  sys- 
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THE  MUNICIPAL  WATER  AND  LIGHT  STA- 
TION of  Kansas  City.  Kans.  Electrical  plant  at  the 
right;  water  pumping  plant  adjacent  on  the  left; 
settling  basins  at  the  left  of  the  photograph.  The 
filtration  plant  is  in  the  background,  showing  over  a 
corner  of  the  settling  basins. 
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tem.  For  this  purpose  $350,000  of  bonds  were  voted  in  the 
fall  of  1911. 

Altho  the  water  works  power  plant  and  pumping  station 
were  on  the  hank  of  the  Missouri  river  on  the  Kansas  side 
four  miles  above  the  city,  it  was  thought  best  to  combine  the 
water  and  electrical  plants,  as  it  would  lessen  the  cost  of  oper- 
ation. The  result  of  this  arrangement  during  the  two  years 
the  two  have  been  operated  together  has  proved  conclusively 
the  advisability  of  combining  public  utilities  wherever  possible. 

The  electrical  plant  was  first  started  in  November,  1912, 
supplying  the  entire  city  with  street  lights  and  about  200  do- 
mestic customers.  The  lowering  of  light  rates,  however,  and 
the  good  service  which  the  plant  was  able  to  give,  soon  made 
the  demands  upon  the  plant  greatly  exceed  the  expectations 
of  the  most  ardent  supporters,  also  the  demand  for  power 
service  was  such  that  in  less  than  a  year  the  plant  was  over- 
loaded to  such  an  extent  that  the  city  in  the  summer  of  1913 
voted  an  additional  $200,000  of  bonds  to  double  the  capacity 
of  the  plant  and  make  needed  line  extensions. 

The  plant  was  first  built  primarily  for  lighting  service  and 
had  for  the  first  installation  one  500  and  one  1000-kw., 
2,300-volt,  60-cycle,  3-phase  Allis-Chalmers  turbo-generator. 
With  the  above  additional  bond  issue  another  3,000-kw.  gener- 
ator of  the  same  make  was  installed  and  provision  made  for 
supplying  power  to  private  industries. 

The  domestic  service  demands  during  this  time  had  been 
such  that  over  4,000  customers  had  been  taken  on,  and  over 
1,000  h.p.  in  power  had  been  served.  In  the  summer  of  1914 
it  was  discovered  that,  owing  to  the  excellent  service  being 
given,  and  the  increasing  number  of  new  industries  being  es- 
tablished in  the  city,  the  plant  could,  if  enlarged,  furnish 
several  thousand  horse  power,  altho  the  capacity  of  the  plant 
was  ample  for  lighting  purposes  for  some  time  to  come.  These 
facts,  together  with  the  figures  showing  that  the  plant  was 
operating  at  a  profit,  were  submitted  to  the  people,  and  in 
August  another  bond  issue  of  $450,000  was  carried  by  an  over- 
whelming vote  of  4  to  1,  the  proceeds  of  the  bonds  to  be  used 
as  needed  to  develop  the  plant  to  its  maximum  capacity,  lim- 
ited only  by  the  size  of  the  buildings.  A  sufficient  amount  of 
water  works  building  had  been  turned  over  to  the  electrical 
department  to  increase  the  maximum  capacity  to  17,000  k.  v.  a. 
as  required. 

In  November,  1914,  an  additional  5,000-k.  v.  a.  Allis-Chal- 
mers generator  was  purchased  and  will  be  in  operation  during 
the  coming  summer.  Additional  space  for  another  5,000-k.  v.  a. 
generator  is  provided  and  probably  it  will  be  added  in  a  short 
time. 

Power  is  being  furnished  at  6. GOO  volts  thru  step-up  trans- 
formers and  provision  is  being  made  for  supplying  10,000 
horse  power. 

As  before  stated,  the  plant  was  originally  built  for  lighting, 
but,  seeing  the  advantages  of  having  a  power  plant  as  well, 
and  the  last  bond  issue  being  the  largest  one  voted,  it  is  in- 
tended to  make  the  plant  up-to-date  in  every  respect,  with 
duplicate  service  in  all  parts  of  the  plant. 

In  addition  to  the  generator  to  be  installed,  contract  was 
awarded  to  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany to  install  a  22-panel  switchboard  with  double  bus-bars 
and  electrically  controlled  switches  and  all  necessary  auxiliary 
apparatus  to  make  the  whole  electrical  installation  complete 
and  modern  in  every  way. 

The  boiler  equipment  at  present  for  both  water  and  light 
departments  consists  of  five  350-h.p.  Heine,  one  300-h.p.  B.  & 
W.,  two  500-h.p.  Bonus  and  two  500-h.p.  Murray,  a  total  of 
3,700  h.p.     Their  units  are  all  set  6  feet  above  the  grate  and 


equipped  with  Jones  under-feed  stokers.  Space  for  additional 
boiler  capacity  of  4,000  h.p.  is  provided  by  widening  the  boiler 
room  and  erecting  another  stack. 

The  boiler  room  is  now  being  equipped  with  overhead  coal 
bunkers,  with  a  total  capacity  of  350  tons,  and  a  coal  and  ash 
conveyor  of  the  overlapping  pan  type  manufactured  and  in- 
stalled by  the  Link  Belt  Company.  Auxiliary  boiler  room  ap- 
paratus for  the  increased  capacity  recently  purchased,  to  be 
installed  this  spring,  includes  5,000-h.p.  Blake  heater,  a  turbo- 
driven  centrifugal  boiler-feed  pump,  a  6-inch  Venturi  meter, 
four  500-h.p.  Cappus  turbo  blowers  for  auxiliary  forced  draft. 

The  electrical  plant  is  now  selling  approximately  750,000 
kw.  hours  per  month  and  the  records  show  that  during  the 
year  1914  the  financial  results  of  operation  were  as  follows: 

Total  income   $169,175.59 

Operating  expense   $87,644.08 

Interest  on  $550,000  bonds  at  4%  per  cent.  24,750.00 

Sinking  fund,  $550,000  at  4  per  cent 22,000.00 

Maintenance  fund,  $550,000  at  2  per  cent.   11,000.00 

145,394.08 


Net  income    $24,781.51 

The  demand  for  power  and  lights  is  such  that  in  two  years 
time  the  plant  will  show  a  net  income  of  approximately  $50,000 
per  year,  and  as  the  plant  is  entirely  for  the  people  a  reduction 
in  light  rates  will  be  possible  after  all  back  expense  has  been 
taken  care  of,  such  as  interest  during  construction,  together 
with  interest  and  losses  during  the  first  year  of  operation. 

A  24-hour  test  run  of  the  boiler  plant  made  February  2  and 
3,  1915,  under  the  direction  of  Prof.  Shaad,  of  the  University 
of  Kansas,  showed  an  operating  efficiency  of  74  per  cent.,  with 
the  load  varying  from  750  to  1,850  h.p.  during  the  run. 

Under  the  present  administration  of  Mayor  C.  W.  Green, 
Mr.  L.  H.  Chapman  is  Commissioner  of  Water  and  Light  for 
the  city  and  he  has  complete  charge  of  the  operation.  E.  M. 
Stevens  &  Co.,  as  consulting  engineers  of  the  city,  designed 
the  electrical  plant  from  the  start  and  at  present  are  design- 
ing and  supervising  the  improvements. 

ENGINE  ROOM  of  municipal  electric  light  and 
power  plant  of  Kansas  City,  Eans.  Tito  turbo-gener- 
ator sets  are  seen  in  operation,  one  of  1,000  kv.-a.  ca- 
pacity  and  one  of  500  kv.-a.  capacity,  in  the  space  in 
the  foreground  u  generator  of  3,000  kv.-a.  capacity  was 
recently  installed. 
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PRICE  AND  COST  OF  A  ROAD 

By  H.  E.   Bilger,  M.  Am.  Soc.  C.  E.,  Road  Engineer  Illinois  State  Highway  Department, 
Springfield,  Illinois. 


I  ii  this  paper  presented  at  the  recent  short 
course  in  Highway  Engineering  for  County 
Superintendents  of  Highways  of  Illinois  at 
Springfield,  the  author  discusses  the  elements 
entering  into  the  price  which  must  be  paid  for 
a  road,  including  not  only  the  cost,  which 
seems  to  be  considered  as  the  cost  of  const  tui- 
tion, but  also  the  legal  and  administrative  ex- 
penses,  the  interest  on  bonds,  the  maintenance 
uf  tin  mud  from  year  to  year,  which  make  up 
the  price  which  must  be  paid,  not  restricted  to 
the  first  payment  alone,  but  including  the  sub- 
sequent annual  payments  of  interest  and 
maintenance.  The  total  price  paid  for  tin 
road  appears  to  be  paid  not  alone  by  the  prop- 
erty owner  assessed  for  the  first  cost  but  to  be 
shared  In/  the  rarious  governmental  organisa- 
tions and  their  taxpayers. 

The  author  takes  occasion  to  compare  the 
ultimate  prices  of  rarious  pavements  and  road 
materials  muter  his  definition  of  price.  While 
comparisons  must  be  worked  out  for  each  ease 
and  his  figures  mag  not  apply  In  any  particu- 
lar case,  his  discussion  is  of  interest  and  a 
study  "f  his  methods  will  aid  the  engineer  in 
making  the  comparisons  which  come  into  his 
practice. 


IN  attempting  to  present  some  thoughts  for  consideration 
upon  the  subject,  "The  Price  of  a  Road,"  an  effort  will  be 
made  to  avoid  remarks  that  would  tend  to  either  stimu- 
late or  retard  the  good  roads  movement;  but,  rather,  an  inter- 
pretation will  be  made  of  the  conditions  as  they  actually  ex- 
ist, with  a  view  of  inviting  attention  to  proper  channels  of 
reasoning  in  contemplation  of  highway  improvement. 

If  there  is  needed  any  evidence  that  the  reasoning  process 
in  connection  with  highway  improvement  matters  is  not  al- 
ways confined  within  the  proper  channels,  one  need  only  come 
in  contact  with  the  work  of  some  popularly  elected  officials 
who  supposedly  are  directing  the  interests  of  the  tax-paying 
public  in  financing,  constructing  and  maintaining  the  rural 
highways  of  America. 

A  full  appreciation  of  the  situation  is  hardly  possible  with- 
out having  previously  obtained  an  acquaintanceship  with  the 
methods  employed  and  the  results  gotten  by  our  corporations 
in  the  direction  of  their  expenditures.  However,  there  will 
exisl  some  contrast  between  the  efficiency  of  the  ex- 
penditure of  private  funds  and  that  of  public  funds.  This 
contrast  is  not  due  to  its  being  impossible  to  obtain  for  public 
work  men  equally  qualified  with  those  serving  in  private 
work,  but  the  difficulty  is  inherent  in  the  very  nature  of  a 
democracy,  in  that  the  method  of  selecting  the  men,  and  also 
their  tenure  of  office,  is  not  such  as  to  promote  the  highest 
possible  efficiency  in  the  expenditure  of  public  funds. 


The  highway  problem,  however,  cannot  be  turned  over  to 
a  corporation  for  exclusive  management,  but  it  must  remain 
directly  in  the  hands  of  the  people,  and  consequently  be  sub- 
ject to  all  the  influences  that  are  brought  to  bear  by  the  never- 
settled  public  mind.  Directly  in  proportion  as  the  principle 
of  home  rule  is  allowed  to  prevail  will  the  tax-paying  public 
be  obliged  to  submit  to  public  highway  improvement  along 
more  or  less  uneconomical  lines. 

Not  until  one  has  had  some  years  of  experience  with  the 
rural  highway  problem  is  it  possible  for  him  to  realize  how 
meager,  indefinite  and  unclassified  are  the  data  upon  which 
his  assumptions  must  be  made  for  computations  in  directing 
the  expenditure  of  capital.  If  the  general  tax-paying  public 
could  be  brought  to  realize  the  actual  facts  of  the  case,  public 
expenditures  would  more  nearly  approximate  in  efficiency  the 
expenditures  of  private  capital. 

The  purpose  of  this  paper  is  not  to  present  any  definite 
data  with  regard  to  any  particular  type  of  road,  nor  with  re- 
gard to  any  particular  expense  of  operation  in  connection  with 
the  highway  problem  in  general.  Each  specific  highway  prob- 
lem constitutes  a  case  of  its  own,  and  as  such  requires  indi- 
vidual treatment.  There  are,  moreover,  certain  general  prin- 
ciples in  harmony  with  which  the  specific  treatment  will  be 
administered  for  any  particular  highway  problem,  or  phase 
thereof.  It  is  to  these  general  principles  that  the  following 
consideration  will  be  confined,  with  the  idea  of  attempting  to 
invite  the  attention  of  the  tax-paying  public  to  the  real  price 
of  a  road. 

It  will  be  necessary  at  the  outset  to  appreciate  the  dis- 
tinction between  the  meanings  of  the  terms,  "price"  and 
"cost."  The  cost  of  an  article  or  piece  of  work  may  be  de- 
fined as  the  sum  required  to  produce  it  complete  ready  for 
consideration  by  the  consumer;  whereas,  the  price  is  the  total 
sum  given  in  exchange  by  the  consumer  for  the  complete  own- 
ership and  use  of  the  article  or  piece  of  work.  In  reference  to 
construction  work,  the  cost  is  frequently  spoken  of  as  the 
actual  cost,  meaning  the  actual  expense  that  has  necessarily 
been  incurred  in  the  construction  without  any  allowance  for 
profit.  Cost  and  actual  cost  in  this  paper  are  synonymous, 
and  mean  the  actual  construction  expense  or  its  substantial 
equivalent.  The  term  price  let  us  understand  to  mean  the 
sum  that  is  actually  paid  by  the  tax-paying  public,  without 
any  regard  to  the  items  of  expense  or  to  the  time  of  payment. 
The  measure  of  the  cost  will  be  largely  a  function  of  the  ratio 
of  supply  to  demand  of  labor,  material,  etc.,  while  the  meas- 
ure of  the  price  will  in  addition  be  a  function  of  the  condi- 
tion of  the  money  market.  It  will  be  noted  that  with  respect 
to  highway  improvement,  the  price  is  always  greater  than  the 
cost,  and  that  in  general  the  sum  of  all  the  cost  items,  plus 
a  certain  more  or  less  indefinite  constant,  equals  the  price — ■ 
that  is,  the  total  expense  to  be  met  by  the  tax-paying  public 
With  these  definitions  in  mind,  it  will  be  seen  that  the  price 
of  a  road  is  made  up  of  the  following,  namely:  construction 
cost,  interest  cost,  upkeep  cost  and  depreciation  cost.  The 
character  of  the  construction  cost  is  more  or  less  understood 
and  appreciated  by  the  general  public.  The  interest  cost  is 
not  sufficiently  appreciated  by  the  public  to  enable  the  prob- 
lem to  be  economically  worked  out.  It  matters  not  whether 
the  funds  required  for  the  construction  are  procured  by  long- 
term  bond  issues,  or  whether  they  are  raised  by  present  taxa- 
tion, the  fact  remains  that  the  capital  invested  has  an  almost 
definite  money-making  value,   and,   consequently,  this   annual 
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value  must  be  taken  into  consideration  in  determining  the 
price  of  a  road. 

The  upkeep  cost  is  the  total  expense  necessarily  incurred 
to  preserve  the  improvement  in  serviceable  condition  until 
such  time  as  an  entire  reconstruction  is  necessary.  It  will  be 
seen  that  the  upkeep  cost  is  the  sum  of  the  costs  for  such 
items  as  strict  maintenance,  repairs,  resurfacing  and  partial 
reconstruction. 

The  depreciation  cost  is  properly  an  item  that  enters  to 
make  up  the  total  price  of  a  road.  While  this  cost  is  a  vital 
factor  in  connection  with  the  manufacturing  world,  the  use 
of  machinery,  etc.,  yet  it  is  very  seldom  considered  by  those 
having  to  do  with  the  direction  of  the  expenditure  of  capita] 
for  highway  improvement.  Highway  engineering  as  yet  falls 
so  far  short  for  even  approximating  an  exact  science  that  it 
would  appear  almost  folly  to  attempt  to  consider  the  depre- 
ciation cost  in  its  contribution  to  make  up  the  price  of  a  road, 
until  more  progress  has  been  made  in  adapting  road  types  to 
traffic  requirements,  and  establishing  adequate  and  econom- 
ical systems  of  upkeep.  We  are  scarcely  warranted  at  this 
time  in  going  so  far  as  to  consider  the  depreciation  cost  while 
we  are  falling  so  far  short  of  economically  handling  the  costs 
nearer  home,  such  as  costs  for  construction  and  upkeep.  The 
'uncertainty  of  traffic  requirements,  even  in  the  near  future, 
is  such  as  to  demand  our  concentrated  energy  upon  problems 
nearer  home  that  at  least  appear  to  be  susceptible  of  ultimate 
economical  solution.  For  this  purpose,  therefore,  it  will  be 
considered  that  the  construction  cost,  the  interest  cost  and  the 
upkeep  cost,  all  combined,  constitute  the  price  of  a  road. 

In  the  light  of  the  present  road  situation  in  Illinois  it  will 
be  interesting  to  consider,  so  far  as  available  data  will  per- 
mit, the  probable  price  to  the  tax-payers  of  our  three  popular 
types  of  road,  namely,  vitrified  brick,  Portland  cement  con- 
crete and  water-bound  macadam.  During  the  latter  half  of 
the  year  1914  the  Illinois  Highway  Commission  entered  into 
contract  for  the  construction  of  eighteen  vitrified  brick  roads, 
aggregating  114,188  square  yards,  in  17.7  miles,  and  located 
in  eleven  counties.  During  the  same  time  contracts  were  en- 
tered into  also  for  the  construction  of  fifty-seven  Portland  ce- 
ment concrete  roads,  aggregating  539,933  square  yards,  in 
seventy-five  miles,  and  located  in  thirty-seven  counties.  From 
having  awarded  these  contracts  we  are  practically  assured 
that  if  we  exclude  such  items  as  rough  grading,  bridges  and 
culverts,  and  the  like,  the  brick  pavement  proper  can  be  built 
at  a  construction  price  to  the  tax-payers  of  $1.90  per  square 
yard,  and  the  concrete  pavement  proper  at  a  corresponding 
price  of  $1.20  per  square  yard,  where  the  haul  does  not  exceed 
about  two  miles.     Excluding,  for  comparative  purposes,  the  ex- 


CONCRETE  ROAD  near  La  Salle,  111.,  eighteen 
feet  wide  and  on  seven  per  cent,  grade.  Thi  "haii 
pin"  bend  is  nearly  a  half  circle  and  the  curve  is  re- 
ed in  the  background  'it  the  ends  of  the  tangents, 
making  the  total  curvature  309  degrees.  This  road 
was  built  under  the  supervision  of  the  Illinois  State 
Highway  Department 

p<  qsi  s  incurred  for  rough  grading,  bridges  and  culverts,  etc., 
let  us  consider  the  approximate  price  to  the  tax-payers  of  the 
brick,  concrete  and  macadam  roads.  For  the  brick  road  we 
have  a  construction  cost  of  $1.90  per  square  yard.  Assuming 
the  issuance  of  twenty-year  serial  bonds,  payable  annually, 
and  rating  interest  at  5  per  cent.,  the  interest  cost  on  this 
$1.90  is  $1.00.  From  the  experience  that  various  cities 
thruout  Illinois  have  had  with  vitrified  brick  pavements,  we 
are  reasonably  well  assured  that  the  total  upkeep  cost  on  the 
pavement  proper  for  the  first  twenty-five  years  would  not  ex- 
-  ei  I  an  average  of  one  cent  per  square  yard  per  year  These 
three  costs  give  us  a  price  to  the  tax-payers  of  $3.15 
square  yard  for  a  4-inch  vitrified  brick  pavement  for  the  first 
twenty-five  years.  As  mentioned  before,  the  depreciation  cost, 
with  respect  to  so-called  permanent  highway  improvement,  is 
such  an  excessive  refinement  in  this  day  as  not  to  warrant 
much  consideration,  providing  the  construction,  interest  and 
upkeep  costs  are  duly  considered. 

For  the  concrete  pavement  we  have  a  construction  cost   oi 
$1.20  per  square  yard.     Computing  interest  as  before,   ■ 
an  interest  cost  of  63  cents  per  square  yard.     In  the  prol 
upkeep  cost  for  the  concrete  pavement  is  where  the  greatest 
uncertainty  lies.     One  would  be  presumptuous,  indeed,  to  as- 
sume  that   under   our   mixed   traffic    conditions    tli ncreh 

pavement  would  endure  longer  than  some  fifteen   year     with- 
out economically  admitting  of  a  resurfacing.     From   present 
knowledge  it  would  appear  that  the  most  practicable  low  tirst- 
cost    resurfacing    for    a    concrete    pavement,    unevenly    worn, 
would  be  a  bituminous  concrete  some  three  inches  in  ,i 
thickness.     Considering  the  necessarily  high   qualitj    ti 
surface   would   need   to  be,  it.  is  quite  likely   that   its  ap] 
tion  would  incur  an  expense  t<>  the  I  ixpayeri    of  as   much  as 
75  cents  per  square  yard.     To  meet  tl  pensi      II 

five-year  serial  bonds,  payable  annually,  and  computing  Inti  • 
erest  as  before,  we  gel  an  interest  cost  of  n  cents.  Hut  In 
addition  to  this,  the  pavement  would  need  what  might  I' 
termed  strict  maintenance  thruout  the  25  years.  From  our 
present  knowledge  of  this  type  of  construction,  we  are  not 
warranted    in    estimating   that   this    strict    maintenance    cost 
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BRICK   ROAD    near   Monmouth,    III.,    built    undei 
the  supervision  of  the  Illinois  State  Highway  Depart- 
ment.    The  brick  purr/unit  is  ten  feet  wide  and  has 
-  oncri  te  curbs.    The  grout  filler  is  being  placed  in  the 
ound. 
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would  be  less  than  2  cents  per  square  yard  per  year,  making 
50  cents  for  the  25  years.  These  four  costs,  namely,  construc- 
tion cost,  $1.20;  interest  on  same,  63  cents;  resurfacing  cost 
with  interest,  86  cents;  strict  mantenance  cost,  50  cents,  total 
up  to  $3.19  as  the  probable  price  to  the  taxpayers  for  the 
concrete  pavement  proper  for  the  first  25  years. 

For  the  macadam  pavement  we  are  warranted  in  saying 
that  under  conditions  similar  to  the  foregoing,  its  average 
construction  cost  would  be  about  75  cents  per  square  yard. 
On  this  75  cents  the  interest  cost  would  amount  to  39  cents. 
It  is  quite  probable  that  where  macadam  as  a  type  would 
appear  on  the  face  of  the  situation  to  prove  a  feasible  prop- 
osition, its  total  upkeep  cost  per  year  for  the  first  25  years 
would  not  exceed  5  cents  yer  square  yard,  making  a  total  up- 
keep cost  of  $1.25.  These  three  costs,  namely,  construction 
cost,  75  cents;  interest  cost  39  cents,  and  upkeep  cost,  $1.25, 
total  up  to  $2.39  as  the  probable  price  to  the  taxpayers  of  a 
macadam  road  for  the  first  25  years.  Summarizing  we  get 
the  following  prices  per  square  yard  to  the  taxpayers  for  the 
first  25  years:     Brick,  $3.15:   concrete,  $3.19;  macadam,  $2.39. 

It  becomes  interesting  to  consider  this  matter  a  step 
further.  For  the  macadam  pavement,  the  sum  of  the  con- 
struction and  the  interest  costs  amounts  to  $1.14.  Deducting 
this  amount  from  the  total  price  to  the  taxpayers  of  a  brick 
pavement,  we  have  $2.01  as  the  amount  that  would  need  to 
be  spent  on  the  macadam  pavement  during  the  first  25  years, 
in  order  to  make  the  total  price  to  the  taxpayers  the  same 
as  that  for  brick.  Without  question  there  are  many  counties 
in  Illinois  where  the  total  upkeep  cost  on  a  macadam  pave- 
ment for  the  first  25  years  would  considerably  exceed  $2.01 
per  square  yard,  and  consequently,  under  these  conditions, 
the  macadam  pavement  could  not  be  considered  the  econom- 
ical type.  There  are  many  other  counties  in  Illinois,  more- 
over, where  the  conditions  are  such  that  the  total  upkeep  ex- 
pense per  square  yard  on  the  m  •,  ment  for  die  first 
25  years  could  not  reach  $1.00,  and,  under  these  conditions, 
the  tax-paying  public  will  do  well  to  look  deeply  into  the  real 
economics  of  the  various  types  of  construction  b=fore  com- 
mitting their  expenditures  to  the  so-called  fool-proof  types. 

Under  present  conditions,  however,  we  are  warranted  in 
adopting  types  of  construction  that  run  higher  in  construc- 
tion cost  than  the  foregoing  mathematical  consideration  would 
seem  to  justify.  One  reason  for  this  is  because  of  the  rapidly 
changing  character  of  our  traffic  conditions.  The  service  de- 
manded of  our  public  highways  is  growing  more  sereve  each 
year,  so  in  anticipation  of  more  exacting  traffic  requirements 
expenditures   for  highway  improvement   must    be   directed   by 


considerations  looking  somewhat  into  the  future.  Another 
reason  why  we  are  warranted  in  adopting  a  higher  type  of 
construction  than  would  seem  to  be  justified,  is  that  the  types 
most  expensive  in  construction  cost  presuppose  the  existence 
of  a  methodically  handled  and  economically  administered  sys- 
tem of  maintenance,  which  has  not  yet  been  developed  in  Illi- 
nois. Until  such  a  maintenance  inauguration  has  taken  place, 
wisdom  in  expenditures  for  road  improvement  would  seem  t<3 
suggest  that  the  types  least  expensive  in  construction  cost 
should  be  avoided,  unless  their  economy  seems  assured  by  at 
least  a  fair  preponderance  of  evidence. 

The  price  of  a  road,  moreover,  cannot  be  measured  by 
monetary  considerations  alone.  Entering  into  the  problem 
there  are  other  factors  to  which  no  tangible  value  can  be  as- 
signed, yet  they  contribute  with  the  monetary  consideration  in 
making  up  the  price  of  a  road.  When  once  the  will  of  the 
people  has  become  favorable  toward  road  improvement  in  gen- 
eral, the  battle  is  practically  won,  but  during  the  develop- 
ment of  this  favorable  sentiment  there  is  being  paid  a  price 
that  never  appears  on  the  finished  road. 
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MACADAM  ROAD,  twelve  feet  wide,  with  earth 
road  <tt  the  side,  near  .Sheldon.  III.,  built  in  1909  un- 
der the  supervision  of  the  Illinois  State  Highway  De- 
partment. 


Legal  Peculiarities  of  Arkansas  Improvement  Districts 
Kirby's  Dig.,  Sec.  5675,  provides  that  in  case  of  the  con- 
struction or  acquisition  of  water  works  by  any  improvement 
district,  or  districts,  the  city  or  town  council,  after  such 
works  are  constructed,  shall  have  full  power  to  operate  and 
maintain  and  may  supply  water  to  private  consumers,  making 
uniform  charges  for  such  service  and  applying  the  income  to 
the  payment  of  operating  expenses.  An  improvement  district 
which  did  not  include  the  whole  of  the  municipality  acquired 
a  water  works.  The  water  supply  was  more  than  sufficient 
for  the  needs  of  the  improvement  district,  and  another  por- 
tion of  the  city  organized  itself  into  an  improvement  district, 
laid  mains  to  connect  with  those  of  the  first  district,  and  pre- 
pared to  purchase  water.  Held,  That  while  the  city  which 
controlled  the  water  works  x-ould  not  do  any  act  detrimental 
to  the  interests  of  the  district  owning  the  plant,  it  might  un- 
d>  r  the  statute  sell  water  to  consumers  residing  in  the  second 
district,  that  being  for  the  benefit  of  the  first  district  because 
increasing  its  income. 

That  the  supply  of  water  might  in  time  become  insufficient 
to  supply  the  second  district  is  not  ground  for  restraining  the 
city  at  the  present  from  supplying  persons  in  the  second  dis- 
trict—Armour v.  City  of  Ft.  Smith  (Ark.1  et  al.,  174  S. 
W.,  234. 
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CHICAGO'S  MUNICIPAL  REPAIR  SHOP 


By  C.  C.  Saner,  C.  E.,  Chicago,  Illinois. 


In  a  large  city,  repair  shops  for  the  various 
departments  are  very  necessary  and  shops  of 
considerable  size  have  been  developed  in  Chi- 
cago in  water,  fire,  police  and  street  depart- 
ments. Equipment  is  duplicated  in  these  var- 
ious shops  and  frequently  labor  is  lost  because 
no  one  simp  has  work  enough  to  keep  one  man 
busy  on  some  special  ivorlc  for  which  a  com- 
petent man  must  be  on  call.  Some  one  has 
conceived  the  idea  that  Chicago  could  save 
money  by  concentrating  all  its  repair  work  in 
a  single  shop,  and  the  result  is  the  central 
group  of  municipal  shops  described  in  this 
article.  Probably  each  pumping  station,  fire 
or  police  station  or  garage  will  still  have  its 
bench  with  facilities  for  small  repairs  but 
those  of  any  magnitude  are  expected  to  go  to 
the  central  shop.  Whether  the  concentration 
of  the  shops  and  probable  reduction  in  cost  of 
labor,  poiver  and  interest  and  depreciation  on 
duplications  of  original  equipment  under  the 
old  system  will  offset  the  loss  of  time  and  cost 
of  transfer  of  apparatus,  etc.,  to  be  repaired 
and  of  repair  parts  to  be  taken  out  of  station- 
ary machinery  and  put  back  again,  not  to 
speak  of  delays  in  putting  the  machinery 
back  at  work  is  to  be  determined  when  the 
plant  has  been  in  operation  two  or  three 
years. 


CHICAGO'S  first  pumping  station,  constructed  in  1853, 
contained  pumping  equipment  of  8,000,000  gallons  ca- 
pacity per  day.  The  water  works  system  has  been  de- 
veloped until  to-day,  sixty-two  years  after  the  first  station  was 
constructed,  there  are  nine  pumping  stations,  with  a  capacity 
of  S40,750,000  gallons  per  day  from  forty-two  pumps.  To  fur- 
nish steam  to  these  pumps,  all  but  two  of  which  are  steam 
driven,  requires  sixty-two  boilers,  with  a  rating  of  15,344  boiler 
horse  power. 

The  distribution  system  at  the  end  of  1914  included  2,524.11 
miles  of  pipes  of  all  sizes,  26,984  fire  hydrants  and  22.716  gate 
valves  of  all  sizes. 


As  this  system  grew  it  was  necessary  to  establish  repair 
shops  to  maintain  the  engines,  boilers  and  buildings,  also  to 
manufacture  and  repair  tools.  As  in  any  fast  growing  con- 
cern, the  shops  have  been  developed  at  different  locations  as 
space  could  be  acquired. 

Parallel  with  the  growth  of  the  water  department  the  fire 
and  police  department  have  grown  and  developed  shops  for 
repairing  fire-fighting  apparatus  and  police  patrols,  ambu- 
lances, etc.  The  following  shops  are  located  in  separate  build- 
ings thruout  the  city:  Water  works,  fire,  police,  meter,  and 
carpenter  and  sheet  metal.  These  shops  have  been  compelled 
to  increase  their  output  each  year,  until  each  is  badly  crowded. 
and  the  need  of  new  quarters  to  place  them  in  one  group  of 
modern  buildings  was  taken  care  of  by  the  purchase  of  land  in 
1913  and  the  starting  of  the  erection  of  buildings  in  1914. 

The  work  done  by  the  different  shops  is  as  follows: 

The  water  works  shop  repairs  all  machinery  in  pumping 
stations,  manufactures  all  fire  hydrants  used  in  the  city  and 
all  valves  up  to  12  inches  in  diameter.  In  connection  with  the 
present  shop  are  a  brass  foundry,  blacksmith  shop  and  pattern 
shop. 

The  fire  department  shop  repairs  all  fire-fighting  apparatus, 
including  fire  tugs.  As  the  shop  is  located  about  one-half  mile 
from  the  river,  the  cost  of  repairs  on  the  fire  tugs  is  high. 
This  shop  has  an  extensive  carpenter  and  paint  shop  in  con- 
nection with  it,  also  a  harness  shop  and  a  fire  alarm  telegraph 
shop. 

The  police  department  shop  repairs  all  patrol  wagons  and 
ambulances,  also  manufactures  automobile  patrols.  This  shop 
also  contains  a  carpenter  and  paint  shop. 

The  meter  shop  tests,  repairs  and  sets  all  water  meters. 

The  carpenter  and  sheet  metal  shop  makes  all  repairs  to 
city  buildings. 

The  shops  are  located  on  city  property  on  the  west  fork  of 
the  south  branch  of  Chicago  river  and  a  collateral  channel 
connecting  with  the  Chicago  drainage  canal,  the  latter  run- 
ning along  the  south  boundary  of  the  property,  with  a  railway 
right  of  way  between. 

The  machine  shop,   blacksmith   shop   and   foundry,   shown 
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EAST  FRONT  of  Chicago's  municipal  foundry, 
photograph  token  March  20,  1915.  Beyond  is  the 
frame  o]  the  machine  shop  and  at  the  right  of  the 
main  building  of  the  machine  shop  is  the  frame  of 
the  blacksmith  shop  as  located  at  present.  On  the 
extreme  left,  outside  the  foundry,  is  the  traveling 
crane,  our  tra<  k  being  on   the  foundry   unit  and  the 

other   on    the   steel    Innne   slioirn. 
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WEST  FRONT  of  Chicago's  municipal  rep  i 
shops.  The  brick  building  is  the  foundry,  with  its 
traveling  crane  over  the  storage  yard  for  flasks  on  the 
right.  The  frame  of  the  machine  shop  is  seen  on  the 
left.  In  front  mil  be  the  dock  for  the  municipal  re- 
pair plant  and  the  industrial  railway  serving  the  dock 
and  all  of  the  buildings. 

Lfj 

under  construction  in  accompanying  photographs,  are  arranged 
along  the  west  side  of  the  lot,  far  enough  back  from  the  dock 
line  on  the  collateral  channel  to  give  room  for  one  line  of  the 
industrial  railroad  serving  all  the  buildings.  Next  north  of 
the  machine  shop  will  be  located  the  garage  and  office  build- 
ing. The  warehouse  shown  in  one  photograph  is  near  the 
southeast  corner  of  the  lot,  and  the  carpenter,  pattern  and 
paint  shop  will  be  located  north  of  it  and  southeast  of  the 
foundry.  The  plant  is  located  at  the  intersection  of  the  lines 
of  South  Sacramento  and  West  Thirty-first  streets  produced. 

The  buildings  are  so  designed  and  arranged  that  extensions 
can  be  made  easily.  Two  railroad  connections  will  be  made  to 
facilitate  handling  of  materials  to  and  from  the  work.  A  con- 
crete dock  is  under  contract  for  that  portion  of  the  grounds 
along  the  collateral  channel,  thus  allowing  the  fire  tugs  to  tie 
up  for  repairs  within  a  few  feet  of  the  machine  shop.  A  com- 
plete sewerage  system  for  both  sanitary  and  storm  purposes 
has  been  installed. 

The  shops  have  been  so  arranged  and  the  industrial  railroad 
so  laid  out  as  to  facilitate  the  work  and  make  the  minimum 
amount  of  handling  of  the  patterns  from  the  pattern  shop  to 
the  foundry  and  the  casting  from  the  foundry  to  the  machine 
shop  and  thru  the  assembly  rooms.  A  vast  amount  of  repair 
work  will  come  to  the  plant  and  will  be  placed  in  the  machine 
shop  or  in  the  carpenter  shop,  as  the  nature  of  the  repair  re- 
quires. 

The  foundry  will  have  a  capacity  of  twenty  tons  of  iron 
and  three  thousand  pounds  of  brass  per  day.  Two  outside 
cranes  are  provided,  one  for  handling  flasks  in  the  flask  stor- 
age yard  and  one  for  unloading  and  handling  iron  and  scrap 
metal.  Two  cranes  are  provided  in  the  iron  foundry  and  one 
in  the  brass  foundry.  All  the  latest  equipment  for  modern 
foundry  practice  is  provided.  The  welfare  of  the  employes  is 
taken  care  of  in  ample  locker  rooms,  provided  with  shower 
baths  and  the  best  toilet  facilities. 

The  machine  shop  and  blacksmith  shop  are  so  constructed 
that  when  it  is  necessary  to  enlarge  the  machine  shop  the  bay 
separating  the  machine  shop  and  blacksmith  shop  will  be  filled 
in  and  the  area  between  the  blacksmith  shop  and  north  wing 


extended  and  roofed  over,  making  a  complete  machine  shop 
308  feet  long.  As  planned  at  present,  when  such  an  extension 
is  made  a  new  building  will  be  constructed  for  a  blacksmith 
shop. 

The  main  shop  of  the  machine  shop  will  contain  'he  heavy 
machine  tools  for  working  on  large  castings.  All  the  modern 
tools  in  the  present  shops  will  be  moved  and  about  $25,000 
worth  of  new  tools  are  now  under  contract.  A  25-ton  crane, 
with  a  5-ton  auxiliary  hoist,  will  handle  all  heavy  castings 
and  machines  in  the  main  shop.  The  south  wing,  first  floor, 
will  contain  the  tools  for  manufacturing  hydrants  and  valves, 
small  jib  cranes  being  provided  to  facilitate  handling.  The 
north  wing,  first  floor,  will  contain  the  hydrant  and  valve  as- 
sembly room  and  automobile  and  fire-fighting  apparatus  re- 
pair room.  The  second  floor,  south  wing,  will  contain  the 
meter  shop  for  repairing  and  testing  meters.  The  second  floor 
of  north  wing  is  unassigned  at  present. 

A  four-story  reinforced  concrete  warehouse,  in  which  city 
supplies  and  records  will  be  stored,  is  nearing  completion. 
Just  north  of  the  warehouse  a  four-story  reinforced  concrete 
building  of  the  same  type  will  be  constructed.  This  building 
will  contain  the  carpenter,  sheet  metal,  pattern  and  paint  shops 
and  the  pattern  storage.  These  two  buildings  will  be  as  nearly 
fire-proof  as  it  is  possible  to  make  them.     Metal  sash  and  wire 
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INTERIOR  OF  CHICAGO'S  MUNICIPAL  FOUN- 
DRY, with  traveling  crane  over  the  molding  room  for 
handling  patterns,  flasks  and  materials. 


CHICAGO'S  MUNICIPAL  REPAIR  SHOP 
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glass  are  used  thruout  and  sprinkler  systems  will  be  installed. 

To  the  north  of  the  machine  shop  the  administration,  labo- 
ratory and  garage  building  will  be  constructed.  The  main  of- 
fices for  the  plant  will  be  located  in  this  building  and  8,000 
square  feet  will  be  assigned  to  the  testing  laboratory.  The 
testing  laboratory  tests  all  the  coal  used  by  the  city,  also  lubri- 
cating oils,  cements,  steel  and  any  other  material  entering 
into  construction  or  that  are  bought  on  a  test  basis.  The  ga- 
rage will  have  a  capacity  of  forty  trucks,  and  will  contain  a 
vulcanizing  plant  and  room  and  equipment  for  making  repairs 
that  do  not  require  the  machine  to  go  to  the  machine  shop. 

As  this  plant  is  located  adjacent  to  the  Bridewell  ground?. 
and  as  a  contagious  disease  hospital  is  being  constructed  on 
the  eastern  part  of  the  new  piece  of  property,  it  has  been  de- 
cided to  combine  the  power  houses  of  the  shops  and  Bridewell 
and  furnish  heat,  light  and  power  to  all  the  buildings  from 
the  one  plant,  using  Bridewell  labor  for  construction  and  to  a 
great  extent  for  operation.  The  details  of  this  plant  have  not 
been  worked  out  yet,  but  will  be  completed  soon. 

The  plant  will  operate  as  a  division  in  city  work,  all  de- 
partments now  operating  repair  shops  ceasing  to  maintain 
their  shops.  Requisitions  will  be  made  by  all  departments  for 
all  new  work  or  repairs,  as  it  is  the  aim  to  eliminate  all  du- 
plicated shops  and  have  one  shop  under  a  well-organized,  effi- 
cient management. 

All  the  work,  with  the  exception  of  the  dock,  is  being  done 
by  city  day  labor,  under  the  direction  of  Mr.  H.  W.  Clausen, 
engineer  of  water  works  construction,  and  Mr.  W.  H.  Dean, 
assistant  engineer  in  charge.     The  design  of  the  buildings  is 


under  Mr.   M.  B.  Reynolds,  engineer  of  water  works   design. 
Mr.  John  Bricson  is  city  engineer  in  charge  of  the  work. 

The  total  estimated  cost  of  the  complete  improvement,  not 
including  the  contagious  disease  hospital,  is  $1,755,000. 
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MUNICIPAL     WAREHOUSE     ,  -     with 

Chicago's    municipal    repair   shop,    a    four-story    rein 

oncrete  structure  for  storing  city  supplies  and 

records. 


TOLEDO  SWIMMING  POOL 


The  swimming  pool  in  City  Park,  Toledo,  Ohio,  shown  in 
the  accompanying  photograph,  is  180  feet  by  GO,  and  from  1  to 
4  feet  deep,  with  two  basins.  A  walk  12  feet  wide  surrounds 
the  basin.  The  beautiful  location,  the  building  for  dressing 
rooms,  the  fountains,  are  all  well  shown  in  the  photograph. 

The  pools  were  designed  by  F.  E.  Wirebaugh,  engineer  for 
the  Board  of  Park  Commissioners;   Schillinger  Brothers  Com- 


pany, of  Toledo,  were  the  contractors,  and  Medusa  waterproof- 
ing was  used  in  walls  and  floors.  There  are  similar  pools  in 
Navarre  and  Riverside  parks.  These  pools  were  completed 
about  five  years  ago  and  are  in  excellent  condition,  no  leaks 
havins  loped  are  indebted  to  the  Sandusky  Portland 

Cement  Company  for  the  photograph. 
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WOOD  FIBER  AND  ASPHALT 
AS  PAVING  MATERIALS 


STAFF  ARTICLE 


Wood  block  lias  an  enviable  reputation  for 
durability  and  noiselessness  in  pavements. 
Asphalt  long  ago  demonstrated  its  value  as  a 
paving  material.  The  pavement  described  in 
this  article  is  more  nearly  noiseless  than  wood 
block  and  is  less  slippery  than  asphalt.  A 
combination  of  tiro  excellent  paring  mater- 
ials, it  may,  like  other  "Burbanked"  prod- 
ucts, combine  the  good  qualities  of  both  and 
leave  out  the  less  satisfactory  qualities  of 
both.  This  is  the  first  reed  pavement  laid  with 
it  and  it  is  believed  to  be  of  enough  general  in- 
terest to  warrant  this  description  of  the  pro- 
cess. 


THE  city  of  Charleston,  W.  Va.,  is  a  pioneer  in  the  intro- 
duction of  paving  materials.  It  is  stated  definitely  that 
the  first  bit  of  brick  paving  laid  in  this  country  was  a 
few  square  yards  laid  by  a  merchant  in  Charleston  before  his 
store,  in  1870,  which  proved  so  successful  that  it  was  extended 
in  1873  over  a  considerable  length  of  street.  Part  of  this  pave- 
ment, including  the  original  bit,  was  taken  up  and  relaid  with 
bitulithic  about  1910,  and  the  remainder  has  just  been  torn  up 
to  be  relaid  with  bitulithic  this  year.  It  was  laid  on  tarred 
boards,  surrounded  with  a  sand  cushion,  a  foundation  which 
proved  remarkably  durable,  as  the  boards  are  still  in  fair  con- 
dition after  more  than  forty  years  in  the  ground. 

The  city  has  just  laid  the  first  pavement  of  a  new  design 
and  composition  of  materials  which  was  first  tested  on  a  short 
but  heavily  traveled  section  of  street  in  Memphis,  Tenn.,  thru 
three  winters  and  two  summers,  and  on  some  small  areas  of 
street  repairs  thru  a  summer  and  winter. 

Morris  street,  on  which  the  new  pavement  is  laid,  is  one 


over  which  the  traffic  to  and  from  freight  depots  passes  on  its 
way  down  town,  and  over  which,  at  the  present  time,  there  is 
a  large  amount  of  hauling  of  materials  for  street,  sidewalk  and 
sewer  construction,  of  which  the  city  is  doing  a  large  amount 
this  year.  The  pavement  is  605  feet  long,  with  a  residence 
street  entering  it  from  one  side  near  the  middle  of  its  length 
and  at  the  top  of  the  grade,  which  slopes  down  in  either  direc- 
tion, the  maximum  gradient  being  1.38  per  cent,  down  in  the 
direction  of  the  heaviest  traffic. 

The  pavement  is  27  feet  wide  and  is  laid  between  combined 
curbs  and  gutters  of  concrete,  the  gutters  being  IS  inches  wide 
and  the  curbs  1G  inches  thick.  It  is  laid  on  a  5-inch  concrete 
foundation,  part  of  it  of  broken  stone  being  rather  irregular 
in  its  surface,  but  most  of  it  of  gravel,  with  uniform  surface 
with  some  roughness.  The  crown  of  the  street  is  quite  high, 
especially  for  the  gradients  of  1.38  per  cent,  in  one  direction 
from  the  center,  and  0.5  per  cent,  and  less  in  the  other,  the 
crown  and  the  gradient  both  insuring  rapid  removal  of  water 
from  the  pavement.  While  the  traffic  test  of  the  pavement  will 
be  rather  severe,  the  other  conditions  are  favorable. 

The  pavement  itself  is  composed  of  wood  fiber  of  proper 
size,  mixed  with  asphalt  and  a  proportion  of  stone  dust  or 
other  mineral  matter,  heated  and  mixed  in  a  Hetherington  & 
Berner  road  plant  of  a  new  design,  and  laid  and  rolled  in  place 
in  a  single  layer.  Most  of  the  pavement  is  laid  with  Trinidad 
asphalt,  but  a  small  area  in  the  center  contains  a  mixture  of 
Trinidad  with  Aztec.  The  plant  for  laying  the  pavement  is  an 
important  factor  in  securing  the  desired  product. 

rt] 

ROAD  PLANT  for  laying  bituminous  pavements  in 
operation,  laying  fibered  asphalt  pavement  in  Charles- 
ton. IF.  Va.  Dryer  is  fitted  for  icood  fiber.  Asphalt 
melting  tank  is  in  position  to  serve  by  weighing 
bucket  the  mixer  seen  under  the  hopper  for  weighing 
fiber  into  the  mixer.  Screen  in  top  housing  rejected 
the  fiber  too  large  for  use  seen  in  the  pile  beside  llr 
machine. 
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One  of  the  accompanying  photographs  gives  a  view  of  the 
plant  in  operation.  A  traction  engine  pulled  it  into  place  on 
the  street  entering  the  street  to  be  paved  near  its  middle  point, 
so  that  it  was  located  conveniently  for  delivery  of  the  ma- 
terial to  the  street  in  hand  carts.  This  engine  is  shown  op- 
erating the  plant  machinery.  Immediately  to  the  loft  of  the 
plant  is  a  pile  of  bags  of  the  dried  fiber,  the  bags  being  emptied 
into  the  box  in  which  a  man  is  sitting,  feeding  the  fiber  to 
the  elevator,  a  series  of  buckets  on  an  inclined  belt,  of  which 
only  the  lower  end  is  seen.  This  elevator  discharges  into  the 
dryer  in  which  the  fiber  is  heated,  in  such  manner  as  not  to 
come  in  contact  with  flame  or  hot  gases.  A  vertical  elevator, 
the  top  of  which  is  seen  at  the  top  of  the  machine,  discharges 
the  fiber  into  a  screen,  which  is  readily  set  to  reject  any  size 
desired.  This  screen  discharges  into  a  bin,  the  rejected  large 
particles  dropping  thru  the  tube  shown  into  a  pile  on  the 
street. 

The  asphalt  is  melted  in  the  kettle  on  the  right  and  may 
be  aided  by  another  kettle,  the  end  of  which  is  seen  on  the 
extreme  right.  Fiber  is  dropped  into  the  hopper  above  the 
mixer  to  a  definite  weight,  a  weighed  quantity  of  stone  dust 
is  thrown  into  the  mixer  with  the  fiber  and  a  weighed  quantity 
of  hot  asphalt.    After  sufficient  mixing  to  insure  thorough  coat- 

NEWLY-LAID  fibered  asphalt  pavement.  At  the 
right  next  the  gutter  shows  a  strip  of  the  original 
mixture  after  receiving  its  first  rolling.  Next  to  the 
left  is  an  irregular  strip  to  which  the  squeegee  coat 
has  been  applied.  The  whole  of  the  remainder  of  the 
street  to  the  left  is  covered  with  stone  screenings 
ready  for  final  full  rolling. 


LAYING  AND  ROLLING  fibered  asphalt  pavi 

on  concrete  base. 

ing  of  the  particles  of  the  aggregate,  the  mixture  is  discharged 
into  the  cart  below  and  carried  to  the  street. 

A  second  photograph  shows  a  cart  which  has  just  dumped 
its  load,  which  is  being  raked  into  place  and  immediately  com- 
pressed under  a  heavy  roller.  The  possibilities  of  rolling  with- 
out supporting  planks  at  the  edge  of  the  layer,  and  of  produc- 
ing a  smooth,  even  surface,  are  clearly  seen  in  the  photograph. 

The  completed  pavement  is  very  resilient  and  is  practically 
noiseless,  a  very  dull  thud  from  the  beat  of  the  horse's  hoofs 
being  the  only  sound. 

There  are  many  special  points  of  advantage  in  both  ma- 
chine and  pavement  which  have  not  yet  been  made  public,  but 
the  results  of  their  operation  are  apparent,  and  indicate  a  suc- 
ccssIl.1  pavement  as  to  durability,  cleanliness,  noiselessness. 
absence  of  slipperiness,  smoothness  and  sanitary  qualities. 

We  are  indebted  to  F.  A.  Hetherington,  of  Hetherington  & 
Berner,  Indianapolis,  Ind.,  for  information  concerning  the  pav- 
ing plant,  which  is  applicable  to  other  asphalt  and  asphalt 
macadam  paving,  and  to  the  Wood  Fiber  Asphalt  Company, 
of  Charleston,  W.  Va.,  for  courtesies  in  giving  opportunity  to 
observe  the  construction  of  the  pavement,  and  to  the  Central 
Engineering  Company,  of  Charleston,  for  photographs  of  the 
paving  plant  and  the  street.  The  latter  company  are  the  con- 
tractors laying  the  pavement. 

FINISHED   FIBERED  ASPHALT  pavement  ready 

for   traffic. 


Making  Ice  with  Purchased  Electric  Power 

By  Charles  A.  Tripp,  Consulting  Engineer,  Indianapolis,  Ind. 


The  possibilities  of  the  manufacture  of.  ice 
using  commercial  electric  power  are  demon- 
strated by  the  plant  described  in  this  article, 
which  is  abstracted  from  a  paper  before  the 
Indiana  Engineering  Society.  If  so  much'  of  a 
success  can  be  attained  by  purchasing  elec- 
tricity at  the  price  obtainable  if  it  is  used 
when  the  load  on  the  generating  station  is 
light,  it  would  seem  that  electric  light  stations 
which  arc  sufficient  in  capacity  to  cany  their 
peak  loads  could  engage  in  the  ice  business 
with  profit.  Some  are  doing  so.  Some  recent 
decisions  have  thrown  doubt  on  the  legality  of 
municipal  plants  engaging  in  the  ice  business 
in  some  states,  Init  economy,  reduction  in  cost 
of  electricity  and  consequent  reduction  in 
rales,  sanitation,  especially  in  southern  small 
eilies  where  ice  is  much  desired  and  much 
needed  but  is  unattainable  at  reasonable 
prices,  are  all  arguments  in  favor  of  legisla- 
tive action,  where  it  is  needed,  which  will  nice 
such  cities  the  poiver  which  their  cousins  un- 
der private  ownership  already  hare.  This 
article  is  of  interest,  therefore  to  many  opera- 
tors of  municipal  plants  as  well  as  to  opera- 
tors and  owners  of  private  electric  light 
plants. 


THE  use  of  electricity  in  the  manufacture  of  ice  is  one  of 
the  varied  uses  of  central  station  power,  which,  under 
recent  developments,  offers  great  possibilities  for  both 
the  public  service  company  and  the  ice  manufacturer. 

From  the  standpoint  of  the  central  station  the  load  is  ideal. 
It  is  not  only  "off  peak,"  in  the  sense  that  no  power  need  be 
used  between  the  hours  of  4  and  6:30  from  November  to  Feb- 
ruary, but  the  yearly  load  curve  corresponds  closely  with  the 
average  central  station  curve,  with  the  peak  in  July  instead 
of  December.  This  is  shown  by  the  accompanying  liagram, 
which  shows  a  typical  central  station  '         i  an1  a  typical 


ice  plant  load  curve.  If  the  ice  plant  load  is  made  such  that 
when  added  to  the  typical  central  station  load  it  produces  a 
peak  in  July  equal  to  the  peak  in  December  the  "combined" 
curve  is  obtained — a  load  curve  of  which  any  central  station 
manager  could  well  be  proud. 

While  this  ideal  balance  is  doubtless  unattainable,  never- 
theless any  load  of  this  character  is  one  which  should  be 
warmly  welcomed  by  the  public  service  company. 

Until  within  the  past  few  years  electric  power  labored  under 
a  serious  handicap  in  this  field,  on  account  of  the  fact  that 
distilled  water  was  required,  calling  for  a  boiler  plant,  and 
steam.  The  development  of  the  raw  water  system,  or  the  man- 
ufacture of  clear  ice  from  undistilled  water,  has  removed  this 
handicap,  and  given  electric  power  an  opportunity  to 
into  its  own  in  this  industry. 

The  plant  of  the  Irvington  Ice  Company  is  operated  entirely 
by  central  station  power.  The  buildings  are  of  brick  with 
steel  sash  and  doors,  concrete  floors  and  reinforced  concrete 
roofs.  The  office  is  located  in  the  first  story  of  the  tower. 
The  ceiling  is  a  waterproofed  concrete  slab  with  drain  open- 
ings above.  The  tower  above  the  office  contains  the  water 
tanks.  The  ice  storage  rooms  are  insulated  with  cork  board 
and  finished  with  cement  plaster.  The  fact  that  the  insurance 
rate  on  this  building  is  10.8  cents  is  a  testimonial  as  to  its 
fireproof  character.     No  insurance  is  carried  by  the  owners. 

A  plant  of  this  character  may  be  divided  into  three  sec- 
tions: (1)  Ammonia  Compression  and  Condensing:  (2)  Freez- 
ing and  Storage:    (3)   Water  Supply. 

The  compri  ssion  and  condensing  equipment  consists  of  two 
11'-  by  15-inch  two-cylinder  single-acting  vertical  compressors, 
each  driven  by  a  50-h.p.  motor.  One  of  these  motors  is  of 
the  standard  squirrel  cage  type  for  constant  speed  operation, 
and  the  other  of  the  slip  ring  type,  with  controller  for  varia- 
ble speed.  Both  of  these  motors  are  equipped  with  auto- 
starters,  with  no-voltage  and  overload  release.  This  arrange- 
ment makes  the  starting  and  stopping  of  the  slip  ring  motor 
independent  of  the  speed  control.  The  speed  controller  and 
resistance  is  located  at  the  left  of  the  switchboard. 

The  condensers,  as  shown  in  Fig.  2,  are  placed  directly  be- 
hind the  compressors.  These  consist  of  two  S-pipe  sections 
of  the  Shipley  double  pipe  type.  The  cooling  water  passing 
thru  these  condensers  is  controlled  by  Sylphon  automatic 
valves.  These  are  standard  hot  water  tank  regulators,  except 
that  the  valves  are  reversed  so  that  a  rise  of  temperature 
causes  them  to  open  intsead  of  close.  The  thermostatic  bulb 
is  placed  in  the  water  discharge  pipe.     The  volume  of  water 


DIAGRAM  showing  typical  load 
curves  for  a  central  lighting  station 
'/nil  a  i  ice  plant  lor  tin-  year.  The 
daily  operation  of  the  ice  plant  can  be 
so  timed,  and  usually  is  so  timed  from 
the  fact  that  it  is  operated  mainly 
during  the  daylight  hours,  that  the 
curve  marked  "combined,"  which  is 
the  load  curve  of  a  typical  electric 
/  '///  uml  ice  plant  for  the  year,  can 
be  approximated  very  closely  at  all 
hours.  This  means  reduced  charges 
for  interest  and  depreciation  on  ma- 
chinery  required  only  for  the  few 
hours  of  excessive  load  usual  in  small 
lighting  plants. 
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COMPRESSING    AND    CONDENSING    machinery 

for  ammonia.  Two  motors  in  foreground  of  different 
design  to  suit  requirements  m-ade  of  them.  Compres- 
sors and  condensers  in  rear  against  the  wall  at  the 
left. 
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flowing  thru  the  condenser  is  thus  so  regulated  that  it  leaves 
at  a  constant  temperature.  This  not  only  produces  a  very 
great  saving  of  water,  but  also  maintains  a  constant  head  pres- 
sure without  regard  to  the  load  on  the  compressors  or  changes 
in  temperature  or  pressure  of  the  water  supply. 

The  ammonia  receiving  tank  is  placed  directly  below  the 
condensers,  thus  occupying  no  additional  floor  space. 

Freezing  and  Storage. — The  freezing  tank  is  41  feet  3  inches 
long,  27  feet  3  inches  wide  and  03  inches  high.  The  expansion 
coils  consist  of  8,500  feet  of  IVi-inch  pipe,  fitted  with  accumu- 
lator, and  are  operated  flooded — that  is,  the  liquid  ammonia 
is  admitted  to  the  bottom  pipe  of  each  coil,  so  that  the  coils 
are  always  partially  filled  with  liquid.  The  cold  gas,  and  any 
unevaporated  ammonia  leaving  the  coils,  enters  the  accumu- 
lator, where  it  surrounds  a  pipe  coil  carrying  the  liquid  am- 
monia to  the  expansion  coils,  and  cools  it. 

The  tank  is  divided  into  three  sections  by  bulkheads,  and 
equipped  with  two  vertical  agitators.  Each  of  these  is  direct 
connected  to  a  5-h.p.  motor. 

Fig.  3  is  a  view  showing  the  tank  room,  accumulator  and 
agitators.  The  ironclad  starting  switches  for  both  agitators 
are  seen  on  the  wall  at  the  left  and  also  the  switch  for  the 
circuit  supplying  the  crane  trolley  wires. 

The  tank  contains  374  four-hundred  pound  cans,  fitted  for 
the  manufacture  of  raw  water  ice — that  is,  of  ice  from  undis- 
tilled  water.  The  treatment  of  the  water  up  to  the  point  where 
it  enters  the  cans  will  be  described  later  in  connection  with 
the  water  supply. 

The  only  difference  between  the  manufacture  of  ice  from 
distilled  and  undistilled,  or,  as  it  is  commonly  called,  raw 
water,  is  that  the  latter  contains  air  and  small  amounts  of 
solid  mater  in  the  form  of  salts,  such  as  the  sulphates  and 
carbonates  of  lime  and  magnesia,  which  must  be  removed  in 
order  to  produce  clear  ice.  The  air  is  removed  by  agitating 
the  water  while  it  is  freezing.  The  solid  matter  is  expelled 
from  the  water  as  it  freezes,  until  a  core  of  highly  saturated 
water  is  left  at  the  center  of  the  cake.  This  core  water  is  re- 
moved and  the  space  refilled  with  fresh  water,  before  the  cake 
is  finally  frozen  solid. 

The  cans  are  filled  with  standard  automatic  can-fillers,  the 
water  being  cooled  to  about  40  degrees  in  a  cooling  tank  before 
it  comes  to  the  fillers. 

In   this   plant   the   agitation    for   removing  the  air   is   pro- 


duced by  compressed  air.  A  Connersville  bio  di  ect  geared 
to  a  5-h.p.  motor  furnishes  the  air  supply.  The  air  is  used 
at  a  pressure  of  2%  pounds.  The  motor  shows  a  load  of  about 
4  h.p.  The  air  from  the  blower  passes  thru  a  pipe  coil  in  the 
cold  water  tank,  which  will  be  described  later.  This  coil 
cools  the  air  and  condenses  out  a  large  part  of  the  moisture. 
From  the  cooling  coils  it  passes  to  headers,  placed  along  each 
side  of  the  tank  and  then  thru  lateral  pipes  placed  between 
each  two  rows  of  cans.  From  these  laterals  rubber  hose  con- 
nections are  used  to  the  drop  pipes  in  the  cans.  The  air  bub- 
bling up  thru  the  water  produces  sufficient  agitation  to  free  the 
minute  particles  of  air,  which  are  expelled  from  the  water  bj 
the  freezing  and  which  tend  to  collect  on  the  surface  of  the 
ice.  If  these  particles  are  allowed  to  remain  they  are  frozen 
into  the  ice  and  produce  a  white  cake. 

The  air  agitation  is  continued  until  the  cake  is  frozen 
except  for  a  space  about  two  inches  wide  thru  the  center.  The 
air  pipe  is  then  removed.  The  water  which  is  left  in  this 
space,  called  the  core,  contains  all  the  solid  matter  which  was 
contained  in  all  the  water  in  the  can.  This  water  is  removed, 
the  core  is  refilled  with  fresh  water,  and  then  the  cake  is  left 
to  freeze  solid  without  agitation. 

The  pump  for  withdrawing  the  water  from  the  core  is  a 
double  acting  horizontal  vacuum  pump  direct  geared  to  a 
1-h.p.  motor.  On  the  wall  directly  behind  the  pump  is  the 
automatic  vacuum  controller.  The  suction  of  the  pump  is 
connected  to  a  tank  located  in  the  pump  room.  The  automatic 
controller  is  connected  to  this  tank  and  starts  and  stops  the 
motor  as  is  necessary  to  maintain  a  vacuum  of  10  inches  in 
the  tank.  From  this  tank  a  pipe  runs  to  the  core  suction  head. 
The  vacuum  in  the  tank  is  thus  available  at  all  times  to  with- 
draw the  core  water,  as  the  suction  line  valve  is  opened. 

This  tank  was  designed  for  freezing  in  00  hours,  requiring 
a  brine  temperature  of  17  degrees. 

After  the  ice  is  frozen,  the  cans  are  pulled  from  the  tank 
by  an  electric  hoist  mounted  on  a  traveling  crane  and  placed 
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FREEZING  TANK  ROOM  of  electric  ice  plant. 
Cans  in  which  the  ice  is  frozen  are  seen  in  the  lower 
left-hand  rorner.  When  in  use  they  are  under  the 
covers  in  the  floor,  of  which  purls  of  three  rows  are 
seen  in  the  foreground.  The  blower,  the  small  elet 
trically  driven  pump  at  the  left,  near  the  door,  and 
the  automatic  vacuum  controller  on  the  wall  behind 
it  are  useii  tor  iHiitatinii  the  water  in  the  tanks  to  re- 
move  air,  and  to  remove  tin  water  from  the  cori  o) 
each  ><■<   •  ake,  as  described  in  the  text. 
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in  the  "thawing  dumps."  Water  which  has  heen  warmed  by 
passing  thru  the  ammonia  condenser  is  piped  to  these  dumps, 
where  it  is  sprayed  on  the  outside  of  the  cans  until  the  cake 
is  thawed  loose.  The  cake  then  slides  from  the  cans  and  enters 
the  daily  storage  room  thru  automatic  doors  which  are  opened 
by  the  weight  of  the  ice  cake.  Ice  which  is  to  be  delivered 
during  the  day  remains  in  this  room,  which  is  kept  below 
freezing  by  ammonia  expansion  coils  placed  about  the  walls. 
Any  excess  of  ice  manufactured  over  that  required  for  the  day 
is  taken  into  the  main  storage  room,  which  has  a  capacity 
of  225  tons,  and  is  kept  at  a  temperature  of  about  2S  degrees. 
Water  Supply. — The  water  supply  for  this  plant  is  obtained 
from  a  ij-inch  well.  SOS  feet  deep — about  200  feet  of  this  being 
in  rock.  The  temperature  is  practically  constant  summer  and 
winter,  at  53  degrees.  The  pump  on  this  well  has  a  capacity 
of  110  gallons  per  minute,  and  is  driven  by  a  5-h.p.  motor. 
The  discharge  line  is  connected  to  a  10,000-gallon  tank  located 
in  the  top  of  the  tower.  A  float  switch  in  this  tank  stops  and 
starts  the  pump  motor  thru  a  main  line  solenoid  switch. 
shown  on  the  wall. 

The  water,  as  it  comes  from  the  well,  is  used  for  the  am- 
monia condensers,  compressor  jackets  and  general  purposes. 
All  water  used  for  making  ice  is  softened  and  filtered  thru 
sand.  Two  water-treating  tanks  are  used  alternately,  treated 
water  for  the  filter  being  drawn  from  one  while  treatment  and 
settling  are  taking  place  in  the  other. 

Each  tank  is  fitted  with  a  float  switch  connected  thru  a 
three-point  snap  switch  with  the  solenoid  valve,  so  that  this 
valve  can  he  controlled  by  either  one  or  the  other  of  the  float 
switches.  After  water  has  been  admitted  to  one  of  the  tanks 
by  opening  a  hand  valve  and  turning  a  switch,  so  that  the 
solenoid  valve  is  controlled  by  the  float  switch  of  the  same 
tank,  no  further  attention  need  be  paid  to  the  filling,  as.  when 
the  water  has  reached  the  proper  height,  it  is  automatically 
shut  off  by  the  action  of  the  float  switch  and  the  solenoid  valve 
The  tanks  are  also  fitted  with  agitating  paddles  and  only 
one  agitator  can  be  operated  at  a  time.  The  motor  is  con- 
trolled by  a  time  switch  which  is  arranged  to  open  thirty 
minutes  from  the  time  it  is  closed.  As  soon  as  water  is  ad- 
mitted to  a  tank  the  clutch  lever  is  thrown  to  connect  the 
agitator  of  this  tank  to  the  motor,  and  the  motor  started. 
After  operating  thirty  minutes  it  is  automatically  stopped. 

The  proper  quantity  of  lime  and  soda  ash  for  treating  a 
tank  of  water  are  mixed  in  a  tank  and  pumped  into  the  treat- 
ing tank.  This  tank  then  requires  no  further  attention  until 
it  is  desired  to  use  the  treated  water  from  it.  which,  in  the 
ordinary  operation  of  the  plant,  is  twelve  hours. 

During  this  time  treated  water  is  being  drawn  from  the 
other  tank  thru  a  floating  pipe  arranged  so  that  water  is 
always  drawn  from  near  the  surface. 

The  filter  is  a  galvanized  iron  tank  with  a  layer  of  3-inch 
drain  tile  in  the  bottom.  This  tile  supports  a  perforated 
plate,  on  top  of  which  is  a  total  of  30  inches  of  gravel  and 
sand.  A  discharge  pipe  from  the  bottom  of  the  tank  enters 
the  treated  water  cister  thru  a  float  valve,  which  closes  when- 
ever the  cister  is  full,  so  that  the  operation  of  the  filter  is  en- 
tirely automatic.  The  distributing  trough  has  a  sewer  con- 
nection, and  a  pressure  connection  is  made  to  the  bottom  [if 
the  filter  so  that  water  may  be  forced  upward  thru  the  sand 
for  cleaning,  the  overflow  into  the  distributing  trough  going 
to  the  sewer. 

A  float  sw  itch  is  placed  on  top  of  the  filter,  and  connected 
to  a  red  light  in  the  compressor  room.  Whenever  the  tank' 
from  which  the  water  is  being  drawn  is  empty,  so  that  the 
water  level  falls  to  the  sand  in  the  filter,  this  switch  closes 
and  lights  the  red  lamp,  as  a  signal  to  change  over  to  the  other 
tank. 

The  treated  water  is  taken   from  the  cistern  by  a  pump 


and  discharged  to  a  cooling  tank  located  above  the  daily  stor- 
age room.  This  pump  is  fitted  with  double  suction  and  dis- 
charge connections  and  is  used  both  for  this  service  and  for 
pumping  the  treating  solution,  the  latter  service  only  requir- 
ing five  minutes  every  twelve  hours.  This  pump  is  a  334  by  5 
horizontal  type,  geared  to  a  1-h.p.  motor.  It  is  controlled  by- 
two  float  switches  and  a  double-throw  hand  switch. 

The  cooling  tank  is  12  by  5  by  5%  feet.  It  contains  an 
ammonia  expansion  coil  for  cooling  the  water  to  about  40 
degrees. 

All  of  the  lighting  in  the  plant  is  by  tungsten  lamps  placed 
close-  to  the  ceiling  without  drop  cords.  The  compressor  room 
was  figured  on  a  basis  of  2%-foot  candles  and  the  illumination 
is  entirely  adequate  without  the  use  of  any  drop  lights  about 
the  machine's. 

The  importance  of  "uniform"  illumination  in  contrast  with 
the  too  common  "bright  spots"  illumination  in  a  plant  oper- 
ating 24  hours  per  day  can  hardly  be  overstated.  It  not  only- 
means  comfort  to  the  operators,  but  better  care  of  the  machin- 
ery and  more  output. 

As  this  plant  was  not  completed  until  the  middle  of  last 
August,  there  has  been  very  little  opportunity  for  full  load 
operation.  However,  from  the  data  obtained  for  the  short 
time  that  it  was  operated  at  approximately  full  load,  it  is 
evident  that  this  plant  will  produce  a  ton  of  ice.  including 
the  pumping  of  all  water,  the  operation  of  all  auxiliaries  and 
the  refrigeration  of  both  storage  rooms  on  less  than  40  kw. 
hours. 


Terms  of  California  Water  Works   Franchises 

Under  Const..  Art.  11.  Sec.  19,  providing  that  in  any  city 
having  no  public  works  to  supply  water,  any  individual  or 
company  shall  have  the  privilege  of  using  the  streets  for  lay- 
ing conduits  as  necessary  to  supply  the  city  and  its  inhabit- 
ants with  water  for  domestic  and  all  other  purposes,  on  con- 
dition that  the  city  shall  have  the  right  to  regulate  the 
charges  thereof,  a  franchise,  granting  the  right  to  an  individ- 
ual who  was  the  highest  bidder  to  use  the  streets  of  a  city 
for  the  distribution  of  water  to  its  inhabitants  on  condition 
that  he  and  his  assigns  pay  to  the  city  ''<.  per  cent,  of  the 
gross  earnings  arising  therefrom,  as  authorized  by  St.  1S97. 
p.  135,  was  unconstitutional  in  so  far  as  it  provided  for  such 
payment,  and  therefore  unenforceable,  though  it  also  provided 
that  it  should  not  be  construed  as  granting  an  exclusive  fran- 
chise. Neither  the  municipality  nor  the  legislature  could 
grant  an  exclusive  franchise  for  that  purpose. — Town  of  St. 
Helena   I  Can   v.  Ewer  et  al..  146  Pac.  191. 


Private  Claims  to  New  York  City's  Water  Supply 
Sources  Groundless 

The  groundlessness  of  the  claim  that  the  provisions  of  N. 
Y.  Laws  1S95.  Chap.  9S5.  empowering  a  water  company  to  ac- 
quire title  to  land  and  water  for  its  corporate  purposes  in  the 
manner  specified  by  the  general  railroad  act  (Laws  1S50. 
Chap.  140),  gave  such  company,  as  the  result  of  filing  a  map 
without  notice  to  landowners  or  other  preliminaries,  a  vested 
right  to  exclude  the  rest  of  the  world  from  a  drainage  area  or 
watershed  covering  a  thousand  square  miles,  is  so  obvious  as 
to  require  the  dismissal  for  lack  of  jurisdiction  of  a  suit  in  a 
Federal  District  Court  to  enjoin  municipal  interference  with 
such  alleged  right  on  the  ground  that  due  process  of  law  is 
denied  and  contract  obligations  impaired  by  the  laws  under 
which  the  municipality  is  acting. — Ramapo  Water  Co.  v.  City 
of  New  York  et  al..  35   Sup.  Ct..  442. 


The  New  Water  Filtration  Plant  at  Quincy,  111. 


By  W.  R.  Gelstoo,  Superintendent,  Quincy,  Illinois. 


The  author  describes  in  this  paper,  which 
was  read  before  the  Illinois  Section  of  the 
American  Water  Works  Association,  the  new 
reinforced  concrete  plant  for  treating  Missis- 
sippi River  water  for  use  by  the  citizens  of 
Quincy.  It  is  a  modern  water-purification 
plant  in  every  sense  and  replaces  one  of  the 
oldest  mechanical  filter  plants  in  the  country, 
which  was  installed  in  1891  and  operated  until 
September  1,  1914,  when  the  new  plant  went 
into  operation.  It  is  a  good  model  for  the 
smaller  cities  which  obtain  water  from  sur- 
face sources  requiring  sedimentation  and  fil- 
tration. 


ON  the  first  day  of  September,  1914,  one  of  the  oldest 
mechanical  filter  plants  In  the  United  States  was  aban- 
doned and  a  complete  modern  purification  system  was 
placed  in  operation  at  Quincy,  111.,  to  take  its  place. 

The  old  plant  was  built  about  the  year  1891  under  the  O. 
H.  Jewell  patents  and  consisted  of  a  stone  masonry  sedimenta- 
tion basin  70  feet  by  70  feet  in  area  and  9  feet  deep  and  14 
wooden  tank  filters  12  feet  in  diameter.  There  was  also  a 
small  clear  well  under  the  filter  tanks.  This  plant  provided  a 
sedimentation  period  of  about  one  hour  and  the  capacity  of 
the  filters  was  about  4,000,000  gallons  per  day  under  the  usual 
rating  for  mechanical  filters. 

The  new  plant  is  of  reinforced  concrete  with  brick  super- 
structure, steel  doors  and  windows,  and  it  is  absolutely  fire- 
proof. Three  thousand  cubic  yards  of  solid  rock  were  exca- 
vated to  prepare  the  site  for  the  foundation  and  the  entire 
plant  rests  upon  solid  rock.  The  east  wall  is  also  backed  up 
by  a  solid  limestone  ledge  which  rises  from  12  to  15  feet  above 
the  basin  floors. 

The  concrete  structure  is  172  feet  by  89  feet  and  the  high- 
est concrete  walls  rise  25  feet  above  the  footings.  Of  the  total 
area,  the  six  1,000,000-gallon  filter  units,  with  the  pipe  gal- 
lery, cover  40  feet  by  89  feet  at  the  north  end.  Adjoining  the 
filters  on  the  south,  a  space  12  feet  by  S9  feet  is  used  for  the 
main  entrance  and  stairways  leading  down  to  the  pipe  gal- 
lery and  up  to  the  operating  floor,  and  for  the  steam  heating 
plant  and  coal  bin.  Then  a  space  24  feet  by  89  feet  is  occu- 
pied by  the  forebays  and  mixing  chambers.  The  remaining 
area,  96  feet  by  89  feet,  is  used  for  sedimentation  purposes. 

Two  complete  coagulating,  mixing  and  sedimentation  units 
are  provided  and  connected  in  such  a  manner  that  they  can 
be  operated  in  parallel,  in  series,  or  either  unit  may  be  oper- 
ated alone.  They  are  of  unequal  capacity.  The  No.  1  unit 
provides  for  two-thirds  of  the  total  capacity  and  the  No.  2  unit 
one-third. 

Our  short  experience  with  this  plant  leads  us  to  believe  that 
the  best  results  can  be  obtained  by  the  series  method  of  oper- 
ating.   The  plant  is  therefore  being  operated  as  follows: 

The  low  service  pumps  discharge  into  an  open  forebay 
where  the  water  is  treated  with  the  first  dose  of  sulphate  of 
alumina.  It  then  travels  about  400  feet  over  and  under  the 
concrete  baffles  in  the  mixing  chambers  and  finally  passes 
thru  sluice  gates  into  sedimentation  basin  No.  2.     This  basin 


is  27  feet  by  94  feet  by  20  feet  in  depth  and  is  provided  with 
a  vertical  concrete  baffle  which  extends  nearly  the  entire 
length  of  the  basin  on  the  center  line.  When  the  plant  is 
operating  at  a  6,000,000-gallon  rate  this  basin  provides  a  travel 
of  about  175  feet  and  a  period  of  one  and  one-half  hours  for 
sedimentation.  From  the  outlet  side  of  this  basin  the  water 
is  drawn  from  the  surface,  over  a  weir,  thru  a  large  sluice 
gate,  and  passes  thru  a  concrete  flume  to  the  second  forebay, 
where  it  receives  its  second  dose  of  alum,  as  it  begins  its 
tortuous  passage  thru  the  mixing  chambers  connected  with 
basin  No.  1.  This  basin  is  55  feet  by  94  feet  by  20  feet  deep 
with  one  vertical  concrete  baffle  on  the  center  line  around 
which  the  water  must  pass.  The  sedimentation  period  in  this 
basin  is  about  three  hours,  making  the  total  for  both  basins 
four  and  one-half  hours.  The  water  passes  from  the  outlet 
side  of  this  basin  to  the  filters. 

Steel  storage  tanks  for  coagulating  solutions  are  provided 
in  duplicate  for  the  alum  and  lime.  A  small  electric  motor  is 
used  to  stir  the  solutions  constantly  to  keep  them  of  uniform 
strength. 

The  coagulant  feed  is  accomplished  by  means  of  constant- 
head  orifice  boxes,  the  solution  flowing  by  gravity  from  the 
orifice  boxes  to  the  forebays. 

A  complete  hypochlorite  sterilizing  plant  is  also  installed  in 
duplicate.  This  solution  flows  by  gravity  and  it  is  introduced 
into  the  filtered  water  as  it  passes  thru  a  24-inch  pipe  line  on 
its  way  to  the  high-service  pumps. 

The  six  filters  are  grouped  three  on  each  side  of  the  pipe 
gallery.  They  have  a  sand  area  12  feet  by  32  feet  and  they  are 
10  feet  deep.  The  regulation  New  York  Continental  Jewell 
Filtration  Company  strainer  system,  as  designed  for  the  com- 
bined air  and  water  wash,  is  used.  The  strainers  are  covered 
to  a  depth  of  one  foot  with  graded  gravel  and  the  sand  has  a 
depth  of  30  inches.  Ottawa  sand  of  .38  of  a  millimeter  effec- 
tive size  is  used.  Two  steel  wash-water  troughs  run  the  entire 
length  of  the  filters  and  provide  a  very  uniform  flow  of  water 
from  the  entire  sand  area  during  the  washing  process. 

The  filters  are  equipped  with  loss  of  head  gages,  hydraulic- 
operated  valves  and  the  simplex  Venturi  tube  type  of  rate 
controllers.  The  space  under  the  filter  beds  is  used  for  storage 
of  filtered  water.  The  two  basins,  32  feet  by  38  feet  each  in 
area  and  holding  a  depth  of  water  of  9  feet,  provide  storage 
capacity  for  160,000  gallons.  Since  water  for  filter  washing  is 
taken  from  the  clear  wells  the  capacity  is  rather  small  and  it 
would  be  entirely  inadequate  if  direct  pressure  were  main- 
tained. Duplicate  motor-driven  centrifugal  pumps  and  one 
motor-driven  blower  comprise  the  necessary  mechanical  equip- 
ment for  filter  washing. 

The  brick  superstructure  is  of  handsome  design.  A  buff- 
colored  St.  Louis  hydraulic  pressed  brick  with  a  dark  red  brick 
for  quoins  and  Bedford  stone  trim  comprise  an  exterior  of 
pleasing  as  well  as  substantial  appearance. 

The  head  house,  which  is  62  feet  by  89  feet  and  two  stories 
in  height,  is  located  over  the  forebays,  mixing  chambers,  and 
a  part  of  the  sedimentation  basins.  The  second  floor  is  of  re- 
inforced concrete  supported  by  concrete  columns  and  beams. 
This  floor  provides  ample  space  for  the  storage  and  mixing  of 
coagulants.  The  tops  of  the  solution  tanks  extend  3  feet 
above  the  second  floor  and  they  rest  upon  concrete  platforms 
which  stand  5  feet  above  the  lower  floor.  Numerous  manhole 
frames  and  covers,  set  in  the  floor,  provide  access  for  cleaning 
and  opportunity  for  study  of  the  effect  of  the  coagulants  on 
the  water  as  it  passes  thru  the  mixing  chambers.    Large  rect- 
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angular  openings  over  the  inlet  and  outlet  of  the  sedimentation 
basins  also  provide  convenient  points  for  sampling  and  observa- 
tion of  the  operating  results. 

A  well-equipped  water-works  laboratory  is  also  located  on 
this  floor.  It  consists  of  four  connecting  rooms  having  a  total 
floor  area  of  G25  square  feet,  with  well-lighted  work  benches 
and  sinks,  and  all  of  the  apparatus  and  utensils  necessary  for 
the  preparation  of  media  and  for  the  bacterial  and  microscopic 
examination  of  water. 

The  filters  are  covered  by  a  one-story  brick  superstructure 
which  rests  upon  the  outside  walls  of  the  filters,  leaving  the 
entire  area  of  the  filter  beds  open  for  inspection.  This  room 
is  well  lighted  by  means  of  a  monitor  roof  over  the  operating 
floor  in  addition  to  the  windows  in  the  side  walls. 


The  original  designs  for  this  plant  were  prepared  by 
Messrs.  D.  W.  Mead  and  C.  V.  Seastone,  consulting  engineers, 
of  Madison,  Wis.  The  contract  for  the  construction  of  the 
plant  was  awarded  to  the  New  York  Continental  Jewell  Fil- 
tration Company,  and  this  company  sub-let  the  building  con- 
struction to  the  Coddington  Engineering  Company,  of  Mil- 
waukee, Wis.  Mr.  Carl  Francis  was  resident  engineer  for  the 
filter  company  during  the  construction  period,  and  Mr.  Gilbert 
H.  Pratt  was  in  charge  of  its  operation  during  the  official 
efficiency  test  which  was  conducted  by  Mr.  W.  F.  Langelier  of 
our  State  Water  Survey.  Valuable  assistance  was  also  ren- 
dered by  Dr.  Bartow  and  Mr.  Paul  Hansen,  in  the  preparation 
of  the  plans  and  the  final  award  of  the  contract. 


ADVERTISING  A  CITY  BY  MOVING  PICTURES 


By  Albert  Marple,  Tropico,  Cal. 


THERE  are  many  cities  in  this  country  which  have  estab- 
lished municipal  utilities  and  departments  of  various 
kinds,  but  it  remained  for  Redlands,  Cal.,  to  adopt  a 
motion  picture  department  as  a  regular  feature  of  the  city. 
This  motion  picture  department  was  originally  organized  and 
is  now  being  maintained  for  the  specific  purpose  of  advertis- 
ing that  city. 

Something  like  a  year  ago  there  was  a  certain  road  sev- 
eral hundred  yards  in  length,  lying  a  mile  or  so  north  of  Red- 
lands,  that  was  in  very  poor  condition.  It  was  a  road  that 
was  used  by  most  of  the  business  men  of  the  city,  and  for 
that  reason  all  of  the  merchants  were  affected  by  its  poor 
shape.  A  day  was  set  for  a  general  clean-up  and  repair  of 
that  particular  branch  of  road,  and  on  the  morning  of  that 
day  practically  every  business  man  of  Redlands  was  on  hand 
with  his  pick  and  shovel,  and  in  the  single  day  the  roadway 
was  repaired.  Prior  to  that  day  the  members  of  the  Chamber 
of  Commerce  of  that  city  thought  it  would  be  a  good  plan  to 
have  a  motion  picture  machine  on  hand  to  catch  these  mer- 
chants at  work,  and,  simply  as  an  advertising  "stunt,"  to  send 
the  pictures  around  the  country.  This  was  done,  the  pictures 
were  taken,  the  films  first  being  shown  in  Redlands,  then 
sent  to  other  cities  and  towns  along  the  Pacific  coast. 

Well,  the  advertising  received  from  that  string  of  pictures, 
which  constituted  a  complete  reel,  was  so  widespread  and  val- 
uable that  the  Chamber  of  Commerce  decided  to  make  this 
motion  picture  department  a  permanent  feature  of  its  work. 
There  are  no  particular  things  about  the  city  that  are  espe- 
cially photographed.  Many  of  the  various  industries  of  that 
in  have  been  taken.  For  instance,  the  orange  industry, 
which  is  the  largest  business  of  that  section,  has  been  photo- 
graphed from  start  to  finish.  From  the  planting  of  the  or- 
ange trees,  picking,  etc.,  to  the  packing  and  shipping  of  the 
fruit — everything  has  been  shown,  several  reels,  each  consist- 
ing of  about  1,000  feet,  being  required  for  this  work.  Then 
there  are  the  special  gala  days  that  are  held  in  the  city,  street 
dances,  etc.  As  these  things  occur  they  are  photographed,  im- 
mediately finished  and  sent   around  the  circuits. 

The  outfit  necessary  for  the  equipment  of  a  department  of 
this  nature  is  not  so  very  expensive.  The  motion  picture  ma- 
chine owned  by  this  city,  the  developing  and  finishing  outfit. 
etc.,  cost  something  like  $325  Redlands  is  fortunate  in  hav- 
ing one  of  their  home  men  do  their  photographing  for  them. 
This  man  is  an  expert  with  the  motion  picture  machine,  and, 
in  fact,  knows  the  "movie"  game  from  start  to  finish.  Every 
reel  of  film  that  is  taken  by  this  "home  talent"  man  costs  the 


Chamber  of  Commerce  about  $150,  while  it  is  estimated  that 
if  an  outside  camera  man  were  employed  the  expense  would 
be  between  $500  and  $600  per  reel.  At  present  the  Chamber 
of  Commerce  pays  for  only  the  actual  cost  of  the  film,  finish- 
ing, etc.  The  operator  donates  his  time,  or,  rather,  gives  his 
time  in  exchange  for  the  use  of  the  camera  at  any  time  that 
it  is  not  being  used  on  some  of  the  work  of  the  municipality. 
It  is  safe  to  say  that  under  ordinary  circumstances  a  reel  of 
pictures  would  cost  the  ordinary  city,  should  they  find  a  home 
man  that  could  do  the  work,  in  the  neighborhood  of  $250. 
Redlands  is  located  close  to  the  motion  picture  centers  and 
everything  is  handy. 

Now,  as  to  the  method  of  exhibiting  these  films.  Immedi- 
ately after  being  finished  the  pictures  are  shown  in  the  local 
theaters.  After  this  has  taken  place  they  are  sent  to  the 
headquarters  of  the  nearest  motion  picture  circuit,  and  for 
weeks,  sometimes  months,  they  go  from  one  motion  picture 
house  to  another  in  that  circuit,  or  until  all  of  the  houses 
have  exhibited  the  pictures.  After  this  circuit  has  been 
"worked"  the  outside  circuits  are  given  the  opportunity  of 
handling  the  pictures.  A  feature  of  this  business  is  that  the 
pictures  are  loaned  to  the  various  theaters  without  any  ex- 
pense to  the  managements  of  the  various  play  houses,  and  it 
might  be  said  that  these  managers  are  more  than  willing  to 
run  the  films,  for  in  many  instances  they  take  the  place  of  a 
string  of  pictures  which  the  proprietor  would  otherwise  have 
to  pay  for.  If  the  show's  regular  program  is  not  cut  down, 
the  pictures  prove  a  "Special  Attraction."  Pictures  like  the 
orange  industry  and  others  of  a  similar  nature  are  intensely 
interesting  and  instructive.  As  to  how  long  the  picture! 
be  1  ept  running,  it  might  be  stated  that  this  picture  of  the 
orange  industry  has  been  going  the  rounds  of  the  various  cir- 
cuits for  almost  a  year.  During  that  time  it  has  been  seen 
by  hundreds  of  thousands  of  theater-goers,  who  have  been 
informed  that  Redlands  is  on  the  map  and  the  principal  busi- 
ness of  that  section  is  the  orange  industry.  The  city  an  1  the 
city's  business  are  linked  together  in  the  minds  of  all  these 
people,  and  consequently,  when  these  people  think  of  oranges, 
tiny  instinctively  think  of  Redlands.  The  value  of  this  ad- 
vertising may  at  once  be  seen.  The  value  of  the  news  pic- 
tures, such  as  the  street  dances,  etc..  is  not  so  long-lived,  how- 
ever,  for  no  one  cares  to  hear  or  see  news  events  that  hap- 
pened a  year  before. 

The  boosters  of  Redlands  believe  that  this  is  by  far  the 
most  valuable  kind  of  advertising  for  which  they  pay  out 
their  dollars. 

Man,  191S 


Statistics  of  Street  Pavements 

I  would  like,  if  possible,  to  get  some  statistics  in  ref- 
erence to  the  total  amount  of  pavements  of  different 
kinds  laid  in  the  United  States  in  1913  and  1914  and 
what  the  prospects  are  for  1915.  S.,  Bogalusa,  La. 

The  only  official  statistics  of  this  sort  are  those  of  the 
United  States  Census  Bureau,  which  are  supposed  to  be  col- 
lected every  two  or  three  years  for  cities  of  more  than  130,000 
population.  Unfortunately  the  department  has  not  been  able 
to  prepare  the  returns  for  publication  rapidly  and  the  latest 
volume  is  of  the  statistics  for  1909  which  were  prepared  for 
publication  in  1913  and  not  actually  published  until  1914. 

The  April  number  of  Municipal  Engineering  contained  es- 
timates of  the  prospective  work  for  1915  in  a  large  number  of 
cities,  but  is  not  complete,  as  many  cities,  this  year  in  partic- 
ular, have  not  yet  decided  what  they  will  do  this  season.  Sev- 
eral journals  publish  annual  tables  of  work  done  during  the 
previous  year,  but  are  not  any  more  complete  than  the  tables 
of  prospective  work,  and,  except  in  a  very  few  cases  of  single 
cities,  can  not  be  used  for  comparative  purposes  and  do  not 
give  any  adequate  idea  of  the  total  amount  of  work  done  in 
all  the  cities  of  the  country. 

Possibly  if  enough  pressure  were  brought  to  bear  upon  the 
Census  Bureau  it  could  be  induced  to  bring  its  publications  on 
the  statistics  of  cities  nearer  up  to  date.  The  latest  volume  of 
"Financial  Statistics  of  Cities"  is  for  1912,  but  the  latest  vol- 
ume of  "General  Statistics  of  Cities"  is  for  1909. 


Use  of  Asphaltic  Macadam  and  Asphaltic  Concrete  for 
Pavements 

Have  you  any  information  that  you  could  give  us 
with  regard  to  the  use  of  various  materials  for  pave- 
ments? What  is  chiefly  used?  Are  asphaltic  concrete 
and  macadam  used  very  extensively?  Have  you  any 
data  as  to  manufacturers  making  equipment  for  mixing 
these  materials?  In  your  opinion,  would  you  consider 
this  field  a  very  big  one  for  the  sale  of  mixing  equip- 
ment? Any  data  or  information  that  you  have  on  this 
subject    will   be   greatly   appreciated. 

N., ,   Wis. 

The  best  source  of  information  on  the  amounts  of  various 
kinds  of  pavement  in  use  in  cities  is  the  U.  S.  Census  report, 
giving  general  statistics  of  cities  of  30,000  population  or 
more.  The  report  is  five  years  or  more  behind  in  publica- 
tion, but  is  the  only  complete  report.  Bituminous  macadam 
and  bituminous  concrete,  as  those  terms  are  now  understood, 
are  comparatively  recent  additions  to  the  list  of  pavements. 
tho  bitulithic,  which  is  the  standard  of  quality  for  pavements 
made  of  stone  and  asphalt,  is  very  largely  used  and  has  been 
for  some  fifteen  years. 

For  country  roads  the  bituminous  pavements  of  the  cheaper 


qualities  have  been  developed,  especially  near  the  east  coast, 
in  the  far  west,  and  where  the  freight  rates  on  the  materials 
are  not  excessive. 

The  probable  use  of  these  pavements  on  both  city  pave- 
ments and  country  roads  is  shown  in  the  tables  of  work  in 
prospect  for  1915,  which  were  published  in  the  April  number 
of  Municipal  Engineering.  The  columns  headed  "Asphalt 
Concrete,"  "Asphalt  Macadam."  "Bitulithic."  "Bituminous 
Concrete"  and  "Bituminous  Macadam,"  together  show  all  the 
varieties  of  such  pavements  which  are  in  prospect  for  this 
year. 

A  number  of  manufacturers  produce  mixers  for  this  work 
of  various  kinds.  Road  plants  have  been  devised,  such  as  the 
Hetherington  and  Berner  plants  described  in  the  April  num- 
ber, the  F.  D.  Cummer  &  Son  Company's  plant,  and  the  East 
Iron  and  Machine  Company's  plant,  all  three  advertised  in  the 
same  number.  All  three  of  these  manufacturers  and  also 
Warren  Brothers  Company  and  the  C.  B.  Smith  Company 
make  stationary  plants  for  mixing  all  kinds  of  asphaltic  and 
bituminous  pavements,  also  such  plants  mounted  on  railroad 
cars.     The  Link  Belt  Company  may  also  be  added  to  this  list. 

Some  manufacturers  of  concrete  mixers  have  added  meth- 
ods of  heating  the  mixers,  so  as  to  make  them  available  for 
mixing  asphaltic  macadam  materials  and  one  or  two  such 
small  mixers  have  been  designed  expressly  as  hot  mixers. 
The  Koehring  mixer  of  this  class  is  advertised  in  the  April 
number,  also. 


Garbage  Reduced  to  Fertilizer 

In  the  July,  1914,  issue  of  Municipai  Engineering 
appeared  an  article  on  garbage  disposal,  describing  a 
method  used  in  England  whereby  the  refuse  is  converted 
into  a  marketable  fertilizer. 

Being  interested  in  the  matter,  I  wonder  if  it  would 
be  possible  thru  your  means  to  get  in  touch  with  some 
person  or  manufacturer  who  might  furnish  me  with  de- 
tailed information  regarding  said  practice,  as  well  as 
to  the  machinery  employed. 

Whatever  aid   you   may   lend   me,   I   will  greatly   ap- 
preciate, and  thanking  you  in  advance.  I  beg  to  remain, 
Yours    very   truly, 

I,.  K.,  San  Juan,  Porto  Rico 

This  seems  to  be  a  plant  similar  to  a  French  plant  quite 
fully  described  in  Municipal  Engineering  for  July.  1913,  vol. 
xlv,  p.  25.  E.  B.  Stuart,  36  S.  Ashland  Boulevard,  Chicago,  III., 
is  the  representative  in  this  country  of  the  French  patentees. 

An  article  in  this  number  of  Municipal  Engineering  de 
scribes  a  new  method  now  under  trial  of  pulverizing  garbage 
and  refuse  and  turning  them  into  fuel  briquets. 

The  Hirsh  chemical  system,  described  in  vol.  xlvii.  p.  131, 
August.  Mil  1.  may  also  be  of  interest  in  this  connection. 
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Cost  of  Asphalt  Repairs  in  Pittsburg 
The  Editor  of  MrxniPAi.  Engineering: 

Sir — That  the  best  previous  record  in  the  patching  and  re- 
surfacing of  asphalt  streets  in  Pittsburg  was  far  outstripped 
during  1914  is  revealed  in  the  annual  report  of  James  D. 
Strain,  superintendent  of  the  two  municipal  asphalt  plants,  to 
John  F.  O'Toole,  superintendent  of  the  Bureau  of  Highways 
and  Sewers,  and  Director  Robert  Swan,  of  the  Department  of 
Public  Works.  The  number  of  square  yards  of  asphalt  laid 
in  1914  exceeded  by  41  per  cent,  the  amount  laid  in  1913, 
which  was  the  highest  record  up  to  that  time. 

Last  year  418,723.6  square  yards  of  asphalt  were  laid  by 
the  municipal  plants.  The  record  in  1913  was  296,715.65 
square  yards,  and  in  1912  the  total  was  229,462.60  square 
yards.  The  figures  do  not  include,  of  course,  the  asphalt  laid 
in  connection  with  the  complete  paving  or  repaving  of  streets, 
that  work  having  been  done  entirely  by  contract. 

Superintendent  Strain  said  that  he  has  no  figures  on 
which  to  make  a  complete  comparison  with  other  cities,  but 
expressed  himself  as  doubting  that  any  municipal  plant  in 
the  county  did  more  work  last  year  than  the  Pittsburg  plants. 
The  new  Pittsburg  plant,  on  the  north  side,  known  as  No.  2 
plant,  was  in  operation  during  only  three  months  of  the  pav- 
ing season  last  year. 

Not  only  in  the  quantity  of  work  performed,  but  also  in 
the  matter  of  cost,  the  great  worth  of  the  municipal  plant  to 
the  city  has  been  demonstrated. 

The  total  cost  of  asphalt  laid  by  Plant  No.  1  in  Pittsburg 
last  year  was  $0.8672  per  square  yard,  and  for  that  laid  by 
Plant  No.  2  the  cost  was  $0.89S  per  square  yard.  The  over- 
head and  general  charges  for  both  plants  are  figured  into  the 
cost  per  square  yard. 

No  patching  or  resurfacing  work  has  been  done  by  con- 
tract for  a  number  of  years.  The  cheapest  contract  ever  given 
by  the  city  for  resurfacing  work  was  awarded  about  nine 
years  ago.  and  the  contractor  received  $1.25  per  square  yard 
for  the  asphalt  laid. 

The  cost  for  No.  2  plant  was  somewhat  higher  than  for 
No.  1,  because  considerable  time  is  required  after  a  new  plant 
is  placed  in  operation  to  bring  it  to  its  greatest  efficiency. 
The  overhead  and  general  charges  for  No.  1  plant  last  year 
amounted  to  $0.1455  per  square  yard  of  asphalt  laid,  and  for 
No.  2  the  same  charges  totaled  $0.0846  per  square  yard.  The 
difference  is  largely  represented  by  the  fact  that  all  the  road 
equipment  is  charged  to  Plant  No.  1.  and  a  valuable  property- 
is  owned  by  No.  1  plant,  for  which  a  charge  of  interest  at  the 
rate  of  6  per  cent,  is  made  in  the  accounts.  No.  2  plant  is  on 
leased  ground,  the  rental  being  $1,500  a  year. 

The  showing  as  to  the  cost  is  all  the  more  gratifying  to  the 
city  officials,  because  the  labor  cost  to  the  city  is  consider- 


ably higher  than  the  contractors.  The  city  paid  its  laborers 
last  year  25  cents  an  hour,  and  the  average  wage  paid  by  con- 
tractors was  17%  cents  an  hour.  The  city  paid  rakers  $2.50 
for  eight  hours,  and  contractors  paid  $2.75  for  ten  hours. 
Tampers  received  $2.25  from  the  city  for  eight  hours,  as 
against  $2.00  paid  by  contractors  for  ten  hours. 

Much  of  the  work  done  by  the  plants  is  patch  work,  and 
all  pavers  recognize  this  as  being  much  more  tedious  and 
costly  per  square  yard  than  resurfacing  work.  Of  the  418,- 
723.6  square  yards  of  asphalt  laid  by  the  city  asphalt  plants 
last  year,  142,815.65  yards  represented  patch  work.  The  plants 
also  found,  in  a  few  instances,  that  it  was  necessary  to  re- 
build some  foundations  in  streets  before  resurfacing.  In 
doing  this,  2,161.6  cubic  yards  of  concrete  were  laid  at  a  cost 
of  $9,764.78.  The  resetting  of  curbs  cost  $1,681.78.  Both  the 
concrete  and  curb  setting  costs  are  charges  against  the  plants 
and  are  reflected  in  the  unit  cost  given  for  the  patching  and 
resurfacing.  John  B.  Towneey, 

Superintendent  Bureau  of  Publicity, 

Pittsburg,  Pa. 


Closed,  Open  or  Alternate  Paving  Specifications? 
The  Editor  of  Municipal  Engineering: 

Sir — What  would  happen  to  a  business  concern  or  an  indi- 
vidual who  adopted  a  policy  of  buying  only  the  cheapest  ma- 
terials offered?  The  answer  to  the  question  is  obvious,  so 
obvious  that  the  query  seems  foolish.  And  yet  municipali- 
ties in  a  good  many  instances  are  adopting  a  policy  which 
results  in  shutting  off  the  possibility  of  getting  any  but  the 
cheapest  supplies  if  the  rule  (or  the  law,  as  it  is  in  many 
cases)  as  to  acceptance  of  the  lowest  bid  is  followed.  This 
policy  is  the  result  of  a  laudable  endeavor  to  increase  compe- 
tition and  remove  opportunity  for  graft  and  favoritism  of  the 
kind  that  has  cost  cities  a  good  many  dollars  in  the  past. 
But  these  two  aims  can  better  be  achieved  than  by  means  of 
"wide-open"  specifications,  which  admit  almost  anything  and 
which  (when  accompanied  by  the  low-bid  rule)  result  in  the 
purchase  of  cheap  instead  of  good  materials. 

Suppose  that  a  dozen  office  tables  were  wanted  and  the 
specifications  on  which  bids  were  asked  provide  only  that  the 
tables  must  be  of  wood,  with  tops  4x6  feet.  It  would  be 
known  in  advance  that  the  buyer,  if  he  accepted  the  lowest 
bid.  would  not  get  mahogany  or  oak  or  even  pine  tables.  He 
would  get  only  the  cheapest  and  poorest  tables.  Competition 
is  not  increased;  good  tables  are  barred  out.  The  only  bidder 
who  has  any  chance  is  the  one  who  intends  to  furnish  the 
poorest  tables  on  the  market. 

Wide-open  asphalt  paving  specifications  work  out  in  ex- 
actly the  same  way. 

Under  such   a   specification   it   is   attempted   to   make   one 
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description  fit  a  variety  of  products  which  differ  chemically, 
physically,  intrinsically  and  in  cost,  market  value  and  price. 
To  do  this  it  is  necessary  to  make  the  limits  of  the  descrip- 
tion so  wide  that  it  will  include  almost  everything.  Some 
specifications  of  this  kind  do,  in  fact,  cover  products  as  dif- 
ferent in  cost  and  character  as  natural  lake  bitumens,  fluxed 
gilsonite  and  residual  asphalts  made  from  petroleum,  and  in 
the  latter  class  include  blown  products.  In  other  words,  there 
is  no  discrimination  as  to  classes  of  asphalts  nor  as  to  the 
products  belonging  to  various  classes. 

This  is  done  in  the  name  of  competition.  But  what  is  the 
result?  Competition  is  not  increased;  it  is  destroyed.  There 
can  be  no  competition  between  mahogany  tables  and  cheap 
pine  tables,  nor  is  there  any  competition  on  a  price  basis 
between  the  asphalt  that  costs  most  and  that  which  sells  for 
the  lowest  price.  Under  the  wide-open  specifications,  where 
the  lowest  bid  must  be  accepted,  instead  of  competition  a 
monopoly  is  created,  a  monopoly  for  the  cheapest  and  pre- 
sumably the  most  inferior  goods  or  workmanship  or  both. 

The  alternate  specification  provides  a  means  of  avoiding 
the  absurdity  of  the  state  of  things  just  described,  and  at  the 
same  time  increase  competition,  not  in  word  but  in  fact. 
What  is  just  as  important,  the  alternate  specification  leaves 
the  authorities  of  a  city  free  to  get  exactly  what  is  wanted : 
to  discriminate  in  their  purchases  as  between  what  is  good 
and  what  is  merely  cheap.  Under  the  alternate  form  of  as- 
phalt specification  there  may  be  described  all  classes  of  as- 
phalt; each  is  in  the  specifications  on  exactly  the  same  terms 
as  the  others,  and  separate  bids  are  called  for  on  the  differ- 
ent classes  of  materials.  The  city  can  then  award  the  work 
to  the  lowest  bidder  in  any  class.  If  it  is  considered  that  the 
lowest  bid  contemplating  the  use  of  the  cheapest  asphalt  is 
the  best  bid,  it  can  be  accepted;  or,  on  the  other  hand,  if  the 
conditions  warrant  the  acceptance  of  the  lowest  hid  for  the 
highest  class  of  materials,  that  may  be  done.  The  city  has 
not  restricted  itself;  it  has  enlarged  its  freedom  of  choice. 
Competition  has  not  been  limited;  it  has  been  enlarged. 

The  enactment  of  equal-price  laws  is  extending  yearly. 
But  ahead  of  this  tendency  is  the  establishment  of  uniform 
prices  for  staple  products  of  high  reputation.  It  is  only  the 
refuse  of  trade  that  is  sold  for  "what  it  will  bring."  This 
makes  it  safe  enough  for  a  city  to  close  its  specifications  with 
a  feeling  of  perfect  security  that  it  will  not  be  held  up  for  a 
higher  price  than  is  paid  under  competitive  conditions.  But 
the  prejudice  or  objection  to  closed  specifications  is,  never- 
theless, likely  to  control,  except  where  there  are  officials  who 
know  exactly  what  tbey  want  and  do  not  hestitate  to  say  so, 
in  spite  of  any  clamor  that  their  stand  may  create.  In  view 
of  this  the  recourse  to  alternate  specifications  is  a  necessity 
if  officials  are  to  have  full  opportunity  to  buy  most  economi- 
cally (which  does  not  mean  buying  the  cheapest  materials') 
for  municipalities.  This,  of  course,  applies  to  many  products 
besides  asphalt. 

Indianapolis  and  Washington,  D.  C,  among  many  other 
municipalities,  have  operated  under  alternate  paving  specifica- 
tions for  years  and  have  found  this  policy  a  paying  one  from 
every  viewpoint.  The  logic  of  the  situation  is  producing 
many  converts  to  the  adoption  of  a  similar  policy,  and  it  may 
be  expected  to  spread  year  by  year  in  spite  of  effort  on  the 
one  hand  to  close  specifications,  or  on  the  other  hand  to  open 
them  so  widely  as  to  confer  a  premium  on  cheapness  without 
regard  to  quality  or  worth.  Daniel  T.  Pierce, 

Philadelphia,  Pa. 


Blake,  with  offices  at  St.  Louis.  Mr.  Blake  owned  a  refinery 
in  or  near  Los  Angeles.  El  Oso  asphalt  was  used  in  two  or 
three  pieces  of  work  at  Little  Rock,  and  has  been  used  quite 
extensively,  I  understand,  by  the  Kaw  Paving  Company,  of 
Topeka,  Kans.  It  is  the  same  quality  of  material  that  is 
gotten  out  by  the  Union  Oil  Company  and  other  California 
asphalt  concerns.  The  writer  has  found  no  difference  between 
EI  Oso  brand  of  California  asphalt  and  other  brands  of  the 
same  material.  The  El  Oso  Asphalt  Company  have  offices  at 
Los  Angeles  and  operate  their  refinery  at  that  point,  under 
the  management  of  two  of  the  Blake  boys,  who  were  in  busi- 
ness with  their  father.  A  Subscriber. 


Refuse  Collection  in  River  Forest,  111. 

General  Manager  Karl  M.  Mitchell,  of  River  Forest,  111., 
prints  in  the  local  weekly  paper  the  following  information 
for  and  instructions  to  citizens,  showing  how  to  aid  in  making 
the  collection  of  garbage  as  sanitary  and  economical  as  pos- 
sible : 

The  winter  schedule  for  the  collection  of  ashes  and  gar- 
bage is  as  follows: 

Monday — North  of  the  Northwestern  railway,  Harlem  to 
Lathrop. 

Tuesday — North  of  the  Northwestern  railway,  Ashland  to 
Park. 

Wednesday — North  of  the  Northwestern,  Forest  to  Key- 
stone. 

Thursday — North  of  the  Northwestern,  Thatcher  to  Edge 
wood. 

Friday — South  of  the  Northwestern  railway,  Thatcher  to 
Forest. 

Saturday — South  of  the  Northwestern  railway,  Park  to 
Lathrop. 

During  the  cold  weather  it  is  important  that  garbage  he 
thoroly  drained  of  water  and  wrapped  in  paper  before  placed 
in  the  can.  Ashes  should  not  be  wet  during  the  winter.  The 
contractor  cannot  be  expected  to  remove  frozen  contents  from 
cans,  whether  garbage  or  ashes,  nor  be  responsible  for  injury 
to  cans  resulting  from  this  practice. 


El  Oso  Asphalt 
The  Editor  of  Municipal  Engineering: 

Sir — El  Oso  Asphalt  is  a  trade  name  used  by  the  late  F.  O. 


Clean-Up  Week  in  Philadelphia 

Mayor  Blankenburg,  of  Philadelphia,  Pa.,  designated  the 
week  of  May  3  to  8  as  the  time  for  all  citizens  to  clean  ii|i 
within  and  without  their  premises.  It  is  the  third  annual 
"Clean-up  Week  for  a  Spick  and  Span  Philadelphia." 

To  make  a  "spick  and  span  city"  of  such  a  great  metropo- 
lis as  Philadelphia  would  seem  a  tremendous  task.  But  the 
administration  declares  it  to  be  simple.  As  to  cost,  less  than 
$20,000  will  do  the  whole  work. 

The  essential  factor  is  that  every  householder,  every  prop- 
erty owner,  every  business  man,  shall  see  to  it  that  during 
"clean-up  week"  he  turns  over  to  the  city  rubbish-collection 
contractors  everything  in  and  about  his  premises  that  he  does 
not  want,  and  which  is  occupying  space  he  could  use,  and,  at 
the  same  time,  insure  better  sanitary  conditions,  both  for  him- 
self and  his  neighbors. 

Such  riddance  of  rubbish  last  year  amounted  to  140,000 
cubic  yards,  and  this  accumulated  waste  and  rubbish  was  cart- 
ed away  to  reclamation  stations  and  dumped  at  a  total  cost  to 
the  city  of  $17,087.44.  It  would  have  covered  an  ordinary  city 
block,  "00  feet  square,  to  a  depth  of  42  feet. 

The  gross  cost  to  the  city  for  the  collection  and  disposal  of 
the  rubbish  was  only  slightly  more  than  12  cents  a  cubic  yard. 

On  the  basis  of  population  the  assessment  would  have  been 
11/10  (mi  i  per  Inhabitant,  or  a  contribution,  possibly,  of  less 
than  5  cents  per  family. 


Decisions  of  the  Higher  Courts  of  Interest  to 
Municipalities 

EXEMPTION     FROM     TAXATION     AS     COMPENSATION     FOB     WATEB    FUR- 
NISHED   CITY. 

Xo  legislative  authority  being  shown  authorizing  the  boro 
to  make  a  contract  exempting  the  property  of  the  water  com- 
pany from  taxation,  such  a  contract  is  not  valid,  but  if  in 
form  the  contract  is  one  to  exempt  from  taxation,  and  is  really 
one  to  pay  for  water  supplied  to  the  boro  for  its  municipal 
purposes,  a  sum  equal  to  the  amount  assessed  for  municipal 
taxes,  such  a  contract  is  valid. — Montclair  Water  Co.  v.  Mont- 
Hair,  si   X.  J.  Law,  573 ;   79  Atl.,  25S. 

The  covenant  to  furnish  water  and  the  covenant  to  exempt 
from  taxation  are  independent,  and  there  is  no  connection 
between  the  amount  of  tax  to  be  released  and  the  value  of 
the  water  to  be  supplied.  Section  4  of  the  ordinance,  and 
also  of  the  contract,  provides  that  the  water  shall  be  furnished 
free  of  charge.  If  the  prosecutors  are  right,  the  water  would 
not  be  furnished  free  of  charge,  but  w-ould  be  paid  for,  and 
at  a  price  apparently  in  excess  of  the  ordinary  charge.  The 
consideration  for  the  agreement  to  furnish  the  water  free  of 
charge  seems  to  have  been  the  consent  of  the  municipality  to 
the  incorporation  of  the  water  company. 

The  fact  that  for  years  after  the  contract  was  made  the 
water  company  did  not  claim  any  exemption  is  of  some  signifi- 
cance as  a  contemporary  construction. 

The  tax  is  affirmed,  with  costs. — Point  Pleasant  Water 
Works  Co.  v.  Mayor  and  Council  of  Boro  of  Point  Pleasant 
Beach    (X.  J.)   et  al.,  93  Atl..  94. 

PRO<  llMM.s    FOB    CITY    TO    ACQUIRE    PRIVATE    WATER    WORKS    PLANT. 

In  mandamus  by  a  municipality  to  enforce  its  right  to  in- 
spect the  records  and  plant  of  a  water  company  as  a  step  in 
the  acquisition  of  the  plant  pursuant  to  act  of  April  29,  1S74 
I  P.  L.  73  l ,  the  owner  of  the  water  works  is  the  proper  party 
defendant,  and  the  lessee  of  such  works,  though  operating 
same,  is  improperly  joined  where  the  lessor  and  lessee  have 
not  been  merged  by  the  terms  of  the  lease  and  the  former 
maintains  its  corporate  existence  and  a  supervision  over  the 
business  and  shares  in  the  net  receipts,  as  to  w-hich  the  lessee 
is  required  to  render  an  accounting. 

Proceedings  by  a  municipality  for  the  acquisition  of  water 
works,  if  instituted  since  Utilities  Act,  July  2G,  1913  (P.  L. 
1374),  are  invalid,  unless  they  have  been  previously  sanc- 
tioned by  the  Public  Service  Commission. — Boro  of  New 
Brighton   (  Pa.  I  v.  Xew  Brighton  Water  Co.  et  al.,  93  Atl.,  327. 

Act  May  31,  1907  (P.  I,.  355  I,  providing  a  method  of  deter- 
mining the  price  which  a  municipality  may  pay  for  a  water 
company's  plant,  not  being  inconsistent  with  Act  April  29, 
1^74   iP    1..  95),  Sec.  34   CI.  7.  providing  a  procedure  by  which 


a  municipality  may  compel  a  conveyance  to  itself  of  a  pri- 
vately owned  water  plant  within  its  boundaries,  does  not  re- 
peal the  earlier  statute. 

Mandamus  will  issue  at  the  instance  of  a  municipality 
which  has  elected  to  take  over  a  water  company's  plant  under 
Act  April  29,  1874  (P.  L.  73),  to  compel  the  company  to  allow 
access  to  its  books  and  papers  that  information  may  be  se- 
cured as  to  the  value  of  the  plant. 

Act  July  26,  1913  (P.  L.  1386),  Art.  3,  requiring  the  ap- 
proval of  the  Public  Service  Commission  to  a  municipality's 
acquisition  of  a  water  company's  plant,  does  not  effect  a  mere 
change  of  procedure,  but  qualifies  the  former  rights  of  mu- 
nicipalities to  take  over  the  property  of  water  companies 
within  their  limits,  and  hence,  in  the  absence  of  an  express 
provision,  is  not  retroactive,  so  as  to  require  the  approval  of 
the  commission  to  proceedings  pending  when  the  act  became 
effective. — Burgess,  etc.,  Boro  of  Reynoldsville  (  Pa.  I ,  v.  Rey- 
noldsville  Water  Co..  92  Atl.,  1082. 

CONSTITUTIONAL    LIMITATIONS    OV    HOME-RULE    CITY    CHARTERS. 

The  rule  requiring  statutes  to  be  so  construed  as  not  to 
infringe  constitutional  inhibitions,  if  reasonably  susceptible  of 
such  construction,  applies  to  so-called  home-rule  city  charters, 
and  the  provisions  of  such  charters  are  not  to  be  held  void 
if  they  can  reasonably  be  construed  so  as  not  to  transgress 
such  inhibitions. — State  ex  rel.  Oliver  Iron  Mining  Co.  v.  City 
of  Ely   (Minn.)  et  al.,  151  X.  W..  545. 

SPECIFICATION    OF    "AX    APPROVED    PATTERN"     INSUFFICIENT. 

Where  a  city  sewer  ordinance  provided  for  catch-basins, 
each  provided  with  a  cast  iron  cover  weighing  not  less  than 
325  pounds,  and  of  an  approved  pattern,  the  words  "approved 
pattern"  were  meaningless,  and  the  ordinance  was  therefore 
invalid,  and  was  not  cured  by  a  subsequent  ordinance  declar- 
ing that  they  should  be  held  to  mean  a  cover  of  the  same 
form,  size,  quality  and  pattern  as  one  then  in  use  at  a  certain 
street  intersection  in  such  city. — City  of  Xorth  Chicago  (111.) 
v    Cumrnings  et  al..  107  X.  E..  7  7H. 


Warren   Paving   Machinery   Patents   Sustained 

The  Texas  Asphalt  Paving  Company  is  restrained  from 
using  paving  machinery  which  is  covered  by  patents  held  by 
the  Warren  Brothers  Company,  in  a  decree  rendered  by  Judge 
Henry  D.  Clayton  at  El  Paso,  Tex.  The  injunction  of  the 
court  is  entered  against  John  W.  Eubank,  who  represents  the 
defendant  company.  Suit  was  entered  against  the  Texas  Pav- 
ing Company  several  months  ago  by  Warren  Bros.,  who 
charged  the  defendants  with  unlawfully  using  machinery 
which  belonged  only  to  them  by  right  of  patent. 
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A  Comprehensive  Clean-Up  Campaign  for  Cincinnati 

The  Chamber  of  Commerce  of  Cincinnati,  O.,  is  preparing, 
thru  its  civic  and  industrial  department,  a  campaign  for  a 
general  cleaning  up  of  the  city  which  is  more  comprehensive 
than  is  possible  in  the  "clean-up  week"  movement  and  is  in- 
tended to  be  continuous  in  most  of  its  lines. 

C.  R.  Hebbie,  the  manager  of  the  department,  has  thoroly 
organized  the  work  and  put  its  details  into  the  hands  of  a 
number  of  committees  which  have  numerous  meetings  sepa- 
rately and  in  groups  as  the  developments  of  their  work  de- 
mand. There  are  eighteen  of  these  committees,  whose  duties 
are  briefly  stated  as  follows.  The  organization  is  one  whicn 
may  be  found  extremely  useful  in  any  city  having  a  public- 
spirited  citizenship. 

Speakers. — To  provide  speakers  for  meetings  of  district 
organizations,  welfare  associations,  civic  and  other  interested 
bodies.  To  see  that  the  speakers  are  provided  with  "Clean 
Up  and  Paint  Up"  campaign  lantern  slides  where  they  are 
desired.  These  lantern  slides  will  be  provided  either  by  the 
Chamber  of  Commerce  or  public  library. 

Publicity. — To  take  steps  to  have  the  campaign  given  proper 
publicity  thru  the  press  and  otherwise.  This  may  involve  the 
distribution  of  circulars  on  various  subjects,  campaign  but- 
tons, window  cards  and  other  means  of  publicity. 

Inspection — To  arrange,  plan  for  and  direct  i  complete 
general  inspection  of  the  city,  beginning  at  the  tnd  of  the 
campaign.  To  secure  co-operation  and  assistance  of  citizens 
and  municipal  departments,  State  Fire  Prevention  Association 
and  state  fire  marshal.  To  provide  for  a  reinspection  follow- 
ing the  general  inspection. 

District  Organization. — To  lay  the  city  out  in  districts  and 
determine  upon  plans  of  organization  of  these  districts.  To 
provide  instruction  and  recommendations  in  accordance  with 
these  plans.    To  have  general  supervision  of  district  work. 

Laws  and  Ordinances — To  provide  the  executive  committee 
with  legal  advice  and  to  recommend  such  changes  in  city 
ordinances  as  may  be  desirable  in  the  light  of  the  results  of 
this  campaign.  Where  necessary  to  bring  to  the  attention  of 
city  officials  violations  of  laws  which  are  brought  to  the  notice 
of  this  committee. 

Expenditures. — To  authorize  and  pass  upon  all  expendi- 
tures before  they  are  undertaken.  To  authorize  all  bills  and 
approve  same  for  payment. 

Planting  and  Sodding. — To  supply  publicity  committee  with 
subject  matter  for  the  encouragement  of  planting  vines  to 
cover  unsightly  structures,  the  planting  of  shrubbery  and 
flowers,  and  the  sodding  of  bare  spaces.  To  give  advice  as  to 
when,  how  and  what  to  plant.  This  advice  is  to  be  given  to 
all  individuals,  local  committees,  organizations,  etc.,  and  per- 
haps also  to  be  published   in  the  shape  of  printed   circulars 


for  distribution.  To  secure  the  co-operation  of  the  park  de- 
partment and  encourage  increased  activity  in  school  garden 
work. 

Vacant  Lots — When  requested  to  do  so  by  local  organiza- 
tions render  it  aid  in  providing  it  proper  facilities  to  clean  up 
vacant  lots, .  attend  to  the  removal  of  unsightly  structures, 
and,  when  necessary,  invoke  the  assistance  of  city  officials  and 
the  committee  on  laws  and  ordinances.  To  examine  carefully 
into  the  problem  of  vacant  lots  and  make  recommendations  to 
the  committee  on  laws  and  ordinances  as  to  the  solution  of  the 
problem. 

Fly  Extermination. — To  devise  means  for  fighting  the  house 
fly  in  every  possible  way,  and  supervise  the  carrying  out  of 
such  plans. 

Sanitation. — To  give  careful  consideration  to  the  general 
subject  of  "sanitation"  both  in  the  home  and  the  problem  of 
the  city.  To  render  every  assistance  to  district  organizations 
on  this  subject,  and  after  a  complete  survey  of  the  situation, 
to  make  definite  recommendations  to  the  committee  on  laws 
ami  ordinances  and  confer  with  them  to  the  end  that  such 
amendment  as  may  seem  desirable  may  be  formulated  and 
secured. 

Public-  Dumps  and  Waste  Disposal. — To  give  careful  consid- 
eration to  the  difficult  problem  of  public  dumps  and  disposal 
of  waste  to  the  end  that  the  number  of  these  dumps  may  be 
reduced  and  that  ultimately  their  use  may  be  discarded.  To 
work  out  some  scheme  for  disposal  and  incineration  of  the 
city's  waste,  and  to  stimulate  public  sentiment  toward  such 
action  on  their  part  as  will  make  possible  the  sale  of  waste 
paper  by  the  city  in  order  that  revenue  may  be  derived  there- 
from. To  encourage  upon  the  part  of  citizens  the  burning  of 
all  combustive  waste  in  order  to  lighten  the  work  of  the  street 
cleaning  department. 

Smoke  Elimination.— in  every  way  possible  to  encourage 
propaganda  against  the  smoke  evil.  To  plan  for  and  secure 
the  co-operation  of  Cincinnati  people  in  this  matter. 

Clean  Streets.  Alley  and  Sidewalks. — To  devise  and  exe- 
cute plans  to  secure  the  co-operation  of  citizens  of  this  CitJ  in 
order  that  our  streets,  alleys  and  sidewalks  may  be  lei  pi  i  lean 
To  make  a  careful  examination  of  city  ordinances  affecting 
this  question  and  to  make  definite  recommendations  to  the 
committee  on  laws  and  ordinances  on  this  subject  and  to  coa 
lei-  with  them  in  regard  to  the  revision  of  present   in-. 

School,  Y.  M.  C  A.  and  University  Organizations.— To  de- 
vis.-  and  execute  plans  for  securing  the  co-operation  of  all 
organizations  existing   in  the  public   schools   and    univer  ttj 

and  to  secure-  the  co-operation  of  the  Y.  M.  C.  A.,  Hoy  Scouts 
and   other  similar   organizations. 

Garbage.— To  give  careful  attention  to  the  question  of  the 
f|j   ,i  of  the  city's  garbage.     To  stimulate  compliance  with 
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the  law  upon  that  part  of  citizens,  and  to  assist  the  city  offi- 
cials in  this  matter,  and  to  make  any  desirable  recommenda- 
tions to  the  committee  on  laws  and  ordinances. 

Women's  Organizations. — To  secure  the  co-operation  of  all 
women's  clubs  and  organizations  in  the  city,  thru  communi- 
cation of  their  officers,  and  by  speaking  at  their  meetings. 

General  Committee. — This  committee  is  composed  of  all  the 
members  of  all  the  committees,  and  shall  act  in  an  advisory 
capacity  to  the  executive  committee. 

Executive  Committee. — This  committee  is  composed  of  the 
members  of  the  Chamber  of  Commerce  committee  on  continu- 
ous clean  up  and  fire  prevention  campaign,  and  is  in  immedi- 
ate charge  of  the  "Clean-Up  and  Paint-Up"  campaign.  The 
chairman  of  this  committee  is  general  chairman  of  the  cam- 
paign and  the  secretary  its  general  secretary. 


Making  Fuel  Out  of  Garbage 
By  W.  D.  Hornaday,  Austin,  Tex. 

Manufacturing  a  high-grade  fuel  from  garbage  is  a  new  in- 
dustry that  promises  to  solve  the  problem  of  disposing  of  the 
waste  of  towns  and  cities.  In  October  of  last  year  the  first 
experimental  plant  of  the  new  garbage  disposal  process  was 
established  in  San  Antonio,  Tex.  It  has  proved  so  successful 
that  a  large  plant  is  to  be  erected  in  Austin,  Tex.,  by  E.  L. 
Culver,  who  is  the  inventor  of  the  new  process,  and  his  asso- 
ciates. They  have  entered  into  a  contract  with  the  city  by 
which  they  receive  25  cents  a  ton  for  all  the  waste,  delivered 
at  the  plant.  This  is  about  50  cents  per  ton  less  than  it  now 
costs  the  city  to  dispose  of  its  garbage. 

The  important  feature  of  the  new  method  of  handling  the 
trash  and  waste  that  comes  from  the  streets  and  alleys  is  that 
it  is  converted  into  a  fuel  that  is  said  to  be  the  equal  of  bitu- 
minous coal.  Mr.  Culver  began  investigating  the  possibility 
and  practicability  of  commercializing  municipal  garbage  about 
five  years  ago.  As  a  result  of  a  long  series  of  experiments  he 
proved  the  adaptability  of  a  method  for  making  fuel  bricks 
out  of  the  refuse.  This  is  accomplished  in  much  the  same 
manner  that  stiff-mud  bricks  are  made.  He  employs  prac- 
tically the  same  machinery  that  is  used  in  making  mud  cut 
bricks.  There  is  this  difference  in  the  process,  however:  the 
fuel  bricks  are  not  required  to  be  as  smooth  and  perfect  as 
building  bricks.  The  fuel  bricks  are  dried  in  the  sun  or  open 
air  instead  of  in  kilns.  To  produce  this  new  fuel  from  garbage 
a  mixture  of  equal  quantities  of  coal  dust  and  garbage,  witn 
an  addition  of  7  per  cent,  of  water  gas  tar  from  gas  plants  or 
oil  refineries,  is  used. 

It  takes  one  thousand  of  the  fuel  bricks  to  make  a  ton. 
They  are  clean  and  dustless  and  are  easy  and  convenient  to 
handle.  In  San  Antonio  the  new  fuel  is  being  used  by  many 
people  in  their  homes.     The  demand  for  it  is  said  to  be  much 

FUEL  BRIQUETS  made  from  garbag< 
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SECTION  OF  PLANT  for  turning  garbage  into 
fuel  briquets.  Garbage  is  dumped  at  upper  right- 
hand,  carried  on  conveyor  to  chute  at  left,  dumped 
into  the  garbage  pulverizer,  thence  elevated  to  the 
roll  feeder,  where  it  meets  coal  coming  up  the  coal 
conveyor  from  the  coal  pulverizer,  is  mixed  with  coal 
iiinl  tar,  and  the  mixture  is  dropped  to  the  press  for 
making  briquets. 
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greater  than  the  supply.  Among  its  advantages  are  that  it  will 
not  slack,  no  matter  how  long  it  is  kept  in  storage,  that  it  is 
impervious  to  water,  and  that  it  burns  to  ashes  without  leaving 
a  semblance  of  clinkers.  It  produces  no  odor  and  little  smoke 
when  being  burned.  Dr.  William  B.  Phillips,  of  Austin,  di- 
rector of  the  Bureau  of  Economic  Geology  and  Technology  of 
the  University  of  Texas,  who  recently  experimented  with  the 
fuel  bricks  by  burning  a  number  of  them  in  an  open  grate  at 
his  home,  made  a  report  on  the  results,  as  follows: 

"The  briquets  had  no  disagreeable  odor  whatsoever,  smell- 
ing faintly  of  tar;  they  were  easy  to  handle,  cleanly,  easy  to 
fire,  gave  no  excess  of  smoke  over  ordinary  bituminous  coal, 
did  not  clinker  and  did  not  give  any  trouble  at  all  in  the  grat\ 
These  briquets  were  entirely  consumed  and  preserved  their 
rectangular  shape,  even  when  in  the  form  of  ashes.  I  was 
pleased  with  the  results  of  burning  the  briquets,  and  would 
use  them  regularly  if  they  could  be  supplied  at  a  price  com- 
parable with  that  which  we  pay  for  bituminous  coal  here,  gen- 
erally $8.50  per  ton." 

The  remarkable  spectacle  of  seeing  old  shoes,  hats,  paper, 
rags,  straw,  manure,  house  garbage,  night-soil  and  a  variety 
of  other  waste  products,  being  thrown  into  one  machine  and 
emerging  from  another  in  the  shape  of  a  perfect  fuel  brick,  is 
to  be  witnessed  daily  at  the  plant  which  is  in  operation  at  San 
Antonio.  The  finished  product  bears  no  resemblance  to  the 
raw  materials  that  enter  into  its  manufacture.  The  process 
performs  the  important  work  of  sanitation,  which  is  consid- 
ered of  the  utmost  importance  in  disposing  of  municipal  gar- 
bage. In  San  Antonio  the  experimental  plant  is  to  be  enlarged 
so  as  to  handle  the  garbage  of  the  entire  city,  a  contract  to 
this  effect  having  just  been  entered  into  by  the  municipal  au- 
thorities and  the  fuel  company.  The  city  commission  of  Aus- 
tin, after  a  thorough  investigation,  decided  to  abandon  its  gar- 
bage incinerator  and  adopt  the  new  process. 

Dr.  F.  M.  Gunn,  of  the  Massachusetts  Institute  of  Technol- 
ogy, who  recently  delivered  a  series  of  lectures  on  sanitation 
and  garbage  disposal  at  the  University  of  Texas,  expressed 
the  opinion  that  the  process  which  Mr.  Culver  invented  is  one 
of  the  most  promising  schemes  so  far  advanced  for  handling 
city  refuse. 

The  mechanical  arrangement  of  the  garbage  fuel  plant  is 
simple.     The  refuse  is  unloaded  from  wagons  upon  a  sorting 
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platform  and  sprayed  with  creosote  as  a  sanitary  precaution, 
as  well  as  to  allow  the  sorters  to  work  with  comfort.  Thru 
holes  in  the  platform  the  different  kinds  of  garbage  are 
dropped  onto  conveyors,  which  carry  it  to  the  various  depart- 
ments of  the  plant.  The  iron  is  carried  into  storage  bins,  dead 
animals  are  conveyed  to  the  fertilizer  department,  bottles  to 
the  washing  tank,  ashes,  stone  and  brick  to  a  dump,  tin  cans 
to  an  incinerator,  which  removes  the  solder,  and  the  remain- 
ing tin  pieces  are  baled.  All  of  the  residue  of  the  garbage  is 
conveyed  to  the  fuel-manufacturing  department,  where  it  is 
ground,  mixed  and  made  into  bricks. 

The  entire  plant  is  tightly  inclosed  so  as  to  keep  dust  from 
escaping. 

The  cost  of  manufacturing  the  fuel  bricks  is  about  $1.80  per 
ton.    They  sell  in  San  Antonio  for  $6.50  per  ton. 


One-half    foreman    1.50 


Comparative  Cost  of  Street  Sweeping  and  Sprinkling 
with  Mules  and  with  Motors 

The  Street  and  Bridge  Department  of  the  Chicago  (111.) 
Department  of  Public  Works  has  made  some  careful  com- 
parisons of  the  cost  of  operating  street  sprinklers  and  street 
sweepers,  both  broom  and  pick-up,  when  drawn  by  mules  and 
by  motors,  from  which  the  following  figures  are  taken. 

In  street  sweeping,  two  Kelly-Springfield  motor  trucks 
hauled  two  street  brooms  and  one  Peerless  motor  sprinkler 
ran  in  advance  of  the  two  sweepers.  Three  mule  teams 
hauled  three  street  brooms,  one  mule-drawn  sprinkler  run- 
ning in  advance  of  the  three  sweepers.  Three  chauffeurs  and 
seven  men,  including  the  foreman,  made  up  the  gang.  The 
cost  is  tabulated  as  follows: 

Sweeping — Motor-Drawn  Equipment — Cost  Per  Day. 

Three  chauffeurs   $10.20 

Two  trucks  hauling  one  broom  each — 

Depreciation,  charged  off 4.70 

Gasoline  and   lubricants 2.00 

One  motor  sprinkler  ahead  of  truck  brooms — 

Depreciation,  charged  off 3.60 

Gasoline  and   lubricants 1.50 

Two  broom  men 4.00 

Broom   up-keep   and    depreciation 6.00 

One-half    of    foreman 1.50 


$33.50 
Sweeping  343,200   square  yards   street  surface;    cost.   9%c 

per  thousand  square  yards  surface. 

The  actual  cost  for  upkeep  of  motor  equipment  was  $4.05 

per  day  less  than  charged  off  on  account  of  depreciation. 

Sweeping — Mule  Team  Equipment — Cost  Per  Day. 
Three  teams  hauling  street   brooms,   one  team  sprinkling 
ahead. 

Four  teams,  feed  and  depreciation $6.80 

Four  men   8.00 

One-half   of    foreman 1.50 

Broom   upkeep  and  depreciation 5.70 


$22.00 
Sweeping  148,000  square  yards  street  surface  daily;   cost, 
practically  15c  per  thousand  square  yards. 

Pick-up  Siveeping — Motor  Equipment — Cost  Per  Day. 

Two  motor  trucks,  same  as  sweeping  cost $13.50 

Ten  men    20.00 


$35.00 
Picking  up   sweepings   from  SO  blocks   of   streets,   110,400 
square  yards  street  surface,  cost  reduced  to  $31.20  by  virtue 
of  excess  in  amount  charged  off,  cost  to  pick  up  being  actually- 
only  2Sc  per  thousand  square  yards  of  surface. 

Pick-up  Sweeping— Mule-drawn  Equipment— cost  Per  Day. 

Eighteen  men  $36.00 

One-half  of  foreman    ...       1.50 

Eight  teams  mules,  feed  and  depreciation 13.60 

Wagon  and  equipment  depreciation 4.00 


$55.10 
Picking  up  sweepings  from  140  blocks  of  streets,  27%c  per 
thousand  square  yards  of  street  surface. 

'I'hi'  cost  of  street  sprinkling  is  tabulated  as  follows: 
Sprinkling — Motor  Sprinkler — Cost  Per  Day. 

Chauffeur    $3.40 

Oil   and   lubricants 1 .50 

Depreciation  charged  off 3. 60 


$8.50 
Sprinkling  624   blocks  per   day,   892,320  square  yards  sur- 
face: cost,  practically  1c  per  thousand  square  yards  of  surface. 

Sprinkling — Mule  Equipment — Cost  Per  Day. 

Eight  men   $10.00 

Eight  teams  of  mules,  feed  and  depreciation 13.60 

Equipment  depreciation    1.40 


$31.00 
Sprinkling  1.2S0  blocks  daily,  1,S30,400  square  yards  of  sur- 
face; cost,  practically  l%c  per  thousand  square  yards  of  sur- 
face. 

The  motor  equipment  was  actually  operated  two  shifts  a 
day,  or  16  hours  in  all. 


Rochester  Can  Specify  Bitulithic 
A  further  order  in  the  case  of  Whitmore,  Rauber  and  Vi- 
cinus  against  the  city  of  Rochester,  N.  Y.,  the  decision  in 
which  was  reported  in  Municipal  Engineering,  vol.  xlvii,  p. 
455,  has  been  entered.  It  may  be  remembered  that  the  deci- 
sion was  to  the  effect  that  the  city  of  Rochester  can  specify 
bitulithic  as  one  of  the  kinds  of  pavement  to  bid  upon  andean 
let  the  contract  for  constructing  a  street  with  the  same  if  the 
property  owners  designate  it.  The  new  order,  issued  April  7, 
is  made  in  accordance  with  the  order  of  the  Appellate  Divi- 
sion, to  which  appeal  was  taken  from  the  original  decision. 
It  affirms  the  same  and  assesses  on  the  plaintiff  in  the  orig- 
inal case  the  costs  of  the  contractor  and  of  each  of  the  city 
officials  included  in  the  complaint,  some  twenty-seven  persons 
in  all. 


Specification  of  "A  Sufficient  Quantity"  Is  Valid 
An  ordinance  for  a  street  improvement,  providing  that, 
after  the  roadway  had  been  rolled  and  compacted,  a  sufficient 
quantity  of  half-inch  stone  or  torpedo  sand  should  be  spread 
on  the  surface,  is  not  invalid  because  leaving  discretionary 
powers  to  the  public  authorities. — Cii..  01  W'alscUa  (111.)  v. 
Orebaugh  et  al..  107  N.  E.,  8S7. 


Improved  Water  from  Deep  Wells  in  Northern 
Illinois 

By  C.  II.  Williams,  Hydraulic  and  Sanitary  Engineer,  Chicago. 

111.,   before  the  Illinois  Section  of  the  American 

Water  Works  Association. 

The  geology  of  Northern  Illinois  is  fairly  well  known  from 
the  numerous  wells  drilled  thruout  this  district,  but  the  qual- 
ity of  the  waters  supplied  by  various  strata  of  water-bearing 
rock  has  not  been  so  well  investigated. 

Most  deep  wells  thruout  this  territory  supply  a  water  which 
is  a  composite,  being  a  mixture  of  all  good  and  bad  water  en- 
countered in  the  sinking  of  the  well. 

The  distinction  between  good  and  bad  is  not  made  from  ;> 
sanitary  standpoint,  as  most  of  the  deep-well  supplies  are  ot 
unquestioned  hygienic  purity,  but  rather  from  their  suitability 
for  commercial  and  domestic  purposes.  Nearly  all  of  these 
waters  are  unsatisfactory  for  boiler  and  laundry  uses,  as  they 
are  extremely  hard  and  often  contain  objectionable  iron  salts. 

In  making  a  selection  among  the  various  strata  of  water- 
bearing rock,  it  is  apparent  that  the  lime  rock  may  be  elimi- 
nated as  a  medium  for  producing  a  soft  water,  hence  we  neces- 
sarily turn  to  the  two  sand  rock  strata  as  being  the  only  pos- 
sible sources  for  a  satisfactory  water.  A  study  of  the  general 
information  of  these  strata,  the  nature  and  conditions  of  their 
source  of  water  supply,  gives  a  clew  to  the  kind  of  water  we 
may  expect  to  obtain  from  each. 

The  Potsdam  sandstone  lies  just  above  the  Archean  be  1 
and  varies  in  thickness  from  a  few  hundred  to  over  1,500  feet, 
and  is  interspersed  with  layers  of  limestone  and  shale.  Lying 
over  the  Potsdam  sandstone  is  a  rather  thin,  generally  imper- 
vious blanket  of  limestone  known  as  the  lower  magnesium. 
Over  this  limestone  is  the  St.  Peter  sandstone,  usually  several 
hundred  feet  thick,  which  in  turn  is  overlaid  with  the  Trenton 
limestqne,  Hudson  shale  and  Niagara  limestone  successively, 
the  latter  two  having  been  eroded  in  the  central  part  of  the 
field. 

These  successive  layers  of  rock  rise  gradually  toward  the 
north  and  west  and  outcrop  in  Wisconsin,  Minnesota  and 
Northern  Michigan.  The  Archean  rock  outcrops  the  farthest 
north,  in  a  broad  irregular  area,  extending  as  far  south  as 
Chippewa  Falls  and  Wausau,  Wis.  South  of  the  Archean  rock- 
is  the  Potsdam  outcrop  in  a  V-shaped  belt  covering  about 
14,000  square  miles,  the  apex  of  the  V  extending  as  far  south 
as  Madison,  Wis.  Next  south  is  an  outcrop  belt  of  lower  mag- 
nesium limestone  and  southerly  from  this  is  the  outcrop  of  the 
St.  Peter  sandstone  in  Southern  Wisconsin  and  Northern  Illi- 
nois, having  an  area  of  about  2,000  square  miles. 

These  outcrops,  mostly  covered  with  a  pervious  blanket  of 
soil  and  gravel,  are  the  intakes,  so  to  speak,  of  these  sand- 
stone underground  channels.     The  general  surface  drainage  of 


the  main  part  of  this  territory  of  Wisconsin  is  south  and  south- 
westerly, hence  the  numerous  streams  crossing  the  Potsdam 
outcrop  rise  in  and  flow  over  the  Archean  and  sand  rock  an  1 
are  less  liable  to  become  charged  with  lime  and  magnesium 
salts;  on  the  contrary,  the  streams  feeding  the  St.  Peter  sand- 
stone have  previously  traversed  the  limestone  district  of  the 
lower  magnesium  outcrop,  thereby  becoming  impregnated  with 
the  hardening  salts  of  lime  and  magnesia. 

Thes  eobservations  would  lead  us  to  believe  that  the  Pots- 
dam sandstone  would  furnish  a  softer  water  in  general  than 
that  from  any  other  strata,  and  as  a  verification  of  this  the 
results  obtained  from  some  wells  sunk  in  Cook  County  are  of 
interest. 

The  Chicago.  Milwaukee  &  St.  Paul  Railway  Company  and 
the  Chicago  &  Northwestern  Railway  Company  have  both  suc- 
cessfully improved  their  water  supply  for  boiler  purposes  by 
casing  off  portions  of  the  waters  sunk  in  their  wells.  Also 
the  village  of  Western  Springs  has  sunk  a  deep  well  and  cased 
out  certain  waters,  thereby  greatly  improving  its  supply,  but 
not  to  the  same  extent  as  in  the  case  of  the  railroads. 

The  Milwaukee  wells  are  located  on  the  Chicago  &  Council 
Bluffs  division,  about  two  miles  west  of  Mannheim.  There  are 
at  least  five,  the  records  of  which  are  available,  and  all  of 
which  show  similar  characteristics. 

The  log  of  well  No.  1,  following,  is  typical: 

Ground  level,  679  feet  above  sea  level. 

Niagara    limestone,    from 62   ft.   to      260    ft. 

Hudson  shale,  from 260  ft.  to       455   ft. 

Trenton  limestone,  from 455   ft.   to      785   ti 

St.  Peter  sandstone,  from 785  ft.  to  1,060   ft. 

Lower  magnesium  limestone,   from 1,060   ft.  to  1,262    ft 

First  Potsdam   sandstone,   from 1,262   ft.    to   1,450   ft 

Limestone,   shale,    etc..    from 1.450   ft,    to    1.705    ft. 

Second    Potsdam    sandstone,    from 1,705  ft.   to   1,804    it 

Limestone,   from    1.804   ft.   to   1,820    ft 

Third  pels. lam  sandstone,  from 1,820  ft.   to  2,290   tt 

Caves  were  encountered  at  570  to  590  feet,  1,060  to  1,070 
feet  and  1,085  to  1,095  feet.  These  caves  were  taken  care  of 
by  casing.  The  lower  and  third  Potsdam  sandstone  is  com- 
posed of  beds  of  different  thickness,  color  and  hardness. 

The  well  is  cased  from  the  surface  to  a  depth  of  1,262  feet, 
where  the  casing  is  sealed  to  the  rock  walls  by  concrete. 

The  following  are  the  analyses  of  the  water  at  various 
depths  below  the  casing,  given  in  grains  per  gallon: 

Depths    in    Feet                                 1,450  '2. 030  2,128  2,290 

Oxides     TJndet.  I'ndet.  Undet  Undel 

Calcium  carbonate    2.94  5.34  6.64  10.22 

Calcium   sulphafe    4.61  ....  ....  3.95 

Magnesium  carbonate 27  2.10  2.87  3.88 

Incrustating  solids 7.S2  7.44  9.51  18.05 

Alkali  carbonates 7.81  8  92 

Alkali  sulphates    7.47  10.50  4  S2  ::.17 

Alkali  chlorides 3.38  4.68  12.44  50.9'6 

Non-inerustating  solids 10.S5  22.90  26.18  54.13 

Total     IS. '17  30.43  35.69  72.18 

This  well,  which  is  the  deepest,  shows  a  large  increase  in 
incrustating  solids  toward  the  bottom,  and  also  a  large  increase 
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in  salt  contents.  This  was  avoided  in  the  other  wells  of  the 
series  by  lessening  the  depth  by  about  50  feet.  The  yield  of 
these  wells  varied  from  130  to  170  gallons  per  minute. 

The  Northwestern  Railway  drilled  a  chain  of  wells  at  Pro- 
viso, Cook  County,  111.,  on  the  Galena  division,  about  four 
miles  south  of  the  Milwaukee  wells.  These  wells  were  spaced 
from  300  to  600  feet  apart,  and  all  showed  similar  character- 
istics as  to  depth  of  strata  and  as  to  quality  of  water.  The 
log  of  well  No.  3  is  typical. 

Surface  of  ground,   elevation   above  sea  level,   645   feet. 

Niagara   limestone,    from 73   ft.   to       245  ft 

Hudson  shale,   from 245   ft.   to       47S   ft 

Trenton  limestone,  from 47s   ft.   to       sin    ft. 

St.  Peter  sandstone,  from S10  ft.   to    I,"  I  0    E1 

Lower  magnesium   limestone,   from 1,010   ft.   to    1,220   ft 

Sandy  shale,    from 1,22(1   ft.    to    1,320  ft. 

First  Potsdam  sandstone,   from 1.320   ft.    to   1.520  ft. 

Limestone,    from    1.520   ft.   to   1,747   ft. 

Second  Potsdam  sandstone,  from 1.747    ft.   to  1,830  ft. 

Caves   were  encountered   here   only  between   the   St.   Peter 

sandstone  and  the  lower  magnesium  limestone.     This  well  was 

cased  to  a  depth  of  1.G90  feet  and  was  only  drilled  to  a  depth 

of  1,830  feet.     The  following  is  an  analysis  from  the  water  at 

that  depth  given  in  grains  per  gallon: 

Calcium  carbonate 4.20 

Magnesium  carbonate 1.46 

Iron    and    aluminum 0.06 

Silica     0.46 

Incrustating   solids    0. 1  x 

Alkali  chlorides    4.10 

Alkali    sulnhate«    4.04 

Alkali    carbonates    10.08 

Non-mcrustating   solids    18.22 

Total     24.411 

This  well,  as  the  others  in  the  series,  were  cased  to  a 
greater  depth  than  the  Milwaukee  series  on  account  of  the 
poor  quality  of  water  found  in  the  first  Potsdam  sandstone. 
The  yield  varied  from  about  60  to  150  gallons  per  minute,  and 
the  pumping  of  two  alternate  wells  GOO  feet  apart  to  a  depth  of 
242  feet  lowered  the  water  in  the  third  intermediate  well  97 
feet. 

The  village  of  Western  Springs.  111.,  has  just  completed  a 
well  in  which  the  results  obtained  conform  generally  to  those 
found  in  the  Milwaukee  and  Northwestern  wells. 

This  well  is  ten  miles  due  south  of  the  Milwaukee  well  in 
the  township  of  Lyons  about  one-half  mile  from  the  west  line 
of  Cook  County. 

The  following  is  a  log  of  this  well: 

Surface  of  the  ground  above  sea  level,   048   feet. 

Niagara   limestone,   from 73  ft.  to      360  ft, 

Hudson  shale,   from 360  ft.    to       4  74   ft, 

Trenton  limestone,  from 474   ft.   to       7'.">    1 1 

St.   Peter  sandstone,    from 790   ft.   to   1,244    fl 

Lower  magnesium   limestone,   from 1,244    ft.    to    1,33!/    fl 

First  Potsdam   sandstone,   from 1,337  ft.  to   1.490   ft. 

Limestone,   from    1.490   ft.   to   1,765    fl 

Second  Potsdam  sandstone,  from 1.70.,    ft.    to   2.040   ft. 

This  well  was  cased  down  to  a  depth  of  1,765  feet,  as  the 
waters  from  the  first  Potsdam  and  underlying  limestone  were 
very  unsatisfactory,  as  -may  be  seen  from  the  following 
analyses,  given  in  grains  per  gallon. 
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Calcium    carbonate 21.33  2140  13.42 

Calcium  sulphate 3.74  1.11  .... 

Magnesium  sulphate 15.11  1  5.12  2.10 

Iron  carbonate .27  .12 

Undetermined 55  2.21  .99 

Incrustating    solids 40.63  4  0.17                       21.43 

Sod'um   sulDbate    2.09  5  i" 

Sodium  chloride 29  7  .                        .'  I  06 

Sodium  nitrate .04 

Non-Tncrustating     solids 2.98  «.2fi  32.91 

Total    43.61  40  4::  54.34 

This  well  is  rather  unique  in  that  in  placing  the  casings 
the  one  thru  the  drift  is  made  big  enough  to  allow  small  suc- 

May,  191S 


tion  pipes  to  be  dropped  between  it  and  the  inner  casing,  thus 
making  the  water  from  either  the  upper  or  lower  strata  avail- 
able. The  available  supply  from  the  lower  strata  for  a  draw- 
down of  150  feet  was  about  110  gallons  per  minute. 

A  study  of  these  three  wells  bears  out  to  a  large  degree  the 
assumption  that  the  Potsdam  sandstone  will  give  a  more  satis 
factory  water  than  the 'St.  Peter  sandstone.  It  also  is  evident 
that  all  parts  of  the  same  strata  cannot  be  relied  upon  to  give 
exactly  the  same  quality.  This  is  shown  by  a  comparison  of 
the  water  from  the  first  Potsdam  of  the  Milwaukee  well,  which 
shows  7.82  grains  per  gallon  of  incrustating  solids,  while  the 
same  stratum  in  the  Northwestern  well  was  reported  as  bad 
and  the  Western  Springs  well  showed  40.17  grains  per  gallon. 

Ir  further  appears  that  increasing  the  depth  beyond  a  cer- 
tain point  will  probably  increase  the  hardness  without  any 
great  return  in  quantity  of  water,  and  that  the  capacity  is  lim- 
ited to  approximately  170  gallons  per  minute,  according  to  the 
tests  on  these  wells.  In  the  territory  around  Chicago,  at  least. 
a  limit  to  the  depth  is  fixed  by  the  increased  amount  of  salt 
in  the  lower  levels. 

More  data  are  needed  to  establish  the  conclusions  as  drawn 
from  these  limited  areas,  and  they  should  cover  the  territory 
more  completely.  If,  with  more  data,  it  is  found  that  the  above 
conclusions  are  generally  borne  out,  it  opens  up  an  improved 
supply  for  small  towns  and  industrial  establishments  that  may 
be  well  worth  the  extra  cost  to  obtain. 


Efficient  Municipal  Operation  of  Clarksburg  Water 
Works 

Officially  declared  by  high  authority  to  be  the  best  con- 
ducted public  office  in  West  Virginia,  the  report  of  the  audit 
of  the  accounts  and  transactions  of  Scotland  G.  Highland,  sec- 
retary and.  general  superintendent  of  the  Clarksburg  (W.  Va.  I 
Water  Works  and  Sewerage  Board,  covering  a  period  of  eight 
years,  from  1907  to  1914,  has  been  filed  by  State  Tax  Commis- 
sioner Fred  O.  Blue.  The  receipts  for  the  period  were  $503,- 
S24.93,  and  of  this  sum  approximately  $400,000.00  were  ex 
pended  in  enlargement  and  betterment  of  the  system. 

The  State  Tax  Commissioner  says:  "The  examination 'dis 
closes  that  the  financial  records  of  the  board  are  well  kepi  an  I 
entries  made  up  to  date.  We  find  that  losses  on  account  of 
delinquent  water  rents  amount  to  practically  nothing,  rentals 
being  charged  to  the  property  owner.  It  is  the  practice  to  pur- 
chase supplies  and  materials  on  quotations  from  bidders  and 
discount  bills  by  cash  payment.  Receipts  are  shown  for  all 
moneys  paid  out  on  the  labor  pay  rolls.  A  minute  record  is 
kept  by  the  secretary  and  all  disbursements  made  by  the  board 
are  shown  on  this  record." 

At  the  close  of  the  audit  period  there  was  a  cash  balance 
on  hand  of  $15,014.83.  showing  the  department  to  be  a  finan- 
cially sound  institution. 

Mr.  Highland  is  the  author  of  several  valuable  water 
works  books  and  is  a  liberal  contributor  to  the  technical  press 
on  water  works  subjects.  He  is  chairman  of  the  national 
committee  on  "Sanitary  Plumbing"  of  the  American  Water 
Works  Association  and  is  widely  known  among  water  works 
men  thruout  the  country. 

Mr.  Highland  is  considered  an  authority  on  the  subjects  of 
sanitary  control  of  waterways  and  sewage  disposal  and  the  bill 
of  which  he  was  author  pertaining  to  these  subjects  bad  mam 
strong  supporters  in  the  last  West  Virgi    la  legislature. 

Business  men  interested  in  public  health  work,  civic  organ- 
izations and,  heads  of  water  departments  will  shortly  begin  a 
campaign  for  clean  waterways,  and  for  the  preservation  ,,i  the 
natural  purity  of  the  potable  mountain  streams  of  West  Vir- 
ginia, famous  for  their  coolness  and  salubrity. 
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Replacing  Brick  Pavements  After  Street  Excavations 

By  P.  J.  Masterson,  Superintendent  of  Street  Repairs, 

Cleveland,  0. 

So  much  of  the  mechanism  of  a  modern  city  lies  under 
the  surface  of  its  streets  that  the  question  of  street  repair 
is  scarcely  less  vital  than  that  of  good  original  paving  con- 
struction, if  streets  are  to  be  constantly  serviceable.  The  ex- 
cavator is  the  worst  foe  of  any  pavement  and  the  efficient  re- 
pair man  is  its  best  friend,  and  will  be  so  long  as  sewer,  water, 
gas,  phone,  power  and  steam  lines  are  laid  in  conduits  or 
trenches. 

Foresight  will  cut  down  the  number  of  openings  that  it 
is  necessary  to  make  in  a  completed  pavement,  but  no  pave- 
ment is  ever  laid  in  a  growing  town  without  the  certainty  of 
being  disturbed  from  time  to  time.  In  Cleveland,  where  we 
have  a  preponderating  mileage  of  brick  streets,  it  has  been 
necessary  to  work  out  careful  methods  for  the  replacement  of 
brick  paving  that  has  been  disturbed.  While  the  process  calls 
for  workmanlike  exactness,  we  pride  ourselves  on  patching 
brick  streets  so  that  their  strength  is  unimpaired,  and,  ii 
many  instances,  so  that  the  patch  cannot  be  noticed  at  casual 
observation.  This  is  more  than  can  be  said  for  some  other 
forms  of  pavement. 

Our  first  precaution  is  to  have  the  city  relay  all  of  thp 
disturbed  pavement.  Service  corporations  and  other  private 
concerns  are  permitted  to  make  openings  in  streets  upon  filing 
proper  application.  With  this  application  must  come  a  deposit 
sufficient  to  cover  the  cost  of  replacing  the  pavement.  The 
city  inspects  the  methods  of  excavation  and  particularly  dic- 
tates the  methods  of  backfilling.  But  when  it  comes  to  the 
actual  repaying,  no  one  but  the  employes  of  my  department 
are  entrusted  to  do  the  work.  The  cost  is  deducted  from  the 
deposit  and  the  balance,  if  any,  returned  to  the  party  making 
the  excavation. 

I  am  a  firm  believer  in  the  policy  of  compelling  the  return 
of  all  excavated  earth  to  the  trench.  Only  in  the  case  of  rock 
excavation  would  I  make  any  exception.  It  may  be  argued 
that  the  pipe  or  conduit  takes  up  a  certain  amount  of  space 
and  therefore  a  corresponding  volume  of  earth  may  be  left  out 
of  the  trench.  But  experience  shows  that,  by  tamping,  more 
earth  can  always  be  returned  to  a  trench  than  was  removed 
from  it,  and  the  practice  of  requiring  it  all  to  be  returned 
leaves  no  pretext  for  spongy  backfills,  which  are  a  dangerous 
menace  to  the  security  of  any  pavement. 

In  replacing  a  brick  pavement  over  a  trench,  we  adhere 
closely  to  the  original  specifications  used  in  constructing  the 
pavement,  leveling  the  sub-grade  and  laying,  successively,  the 
concrete  base,  the  sand  cushion  and  the  brick. 

The  joint  of  the  completed  patch  with  the  original  pave- 


ment must,  of  course,  be  in  the  original  serrated  pattern.  In 
making  the  cut  thru  the  pavement,  alternate  brick  will  some- 
times be  broken  in  the  middle,  leaving  a  series  of  broken 
bricks  along  the  edge  of  the  cut.  These  half  bricks  must  be 
"toothed"  out  with  a  chisel.  We  use  one  about  eighteen  inches 
long,  so  that  none  but  whole  bricks  remain.  It  is  then  pos- 
sible to  break  joints  in  patching.  A  patch  which  does  not 
dove-tail  into  the  original  pavement,  but  leaves  a  long 
straight  longitudinal  joint  between  patch  and  pavement,  can- 
not be  too  strongly  condemned. 

I  may  remark  that  a  long-handled  chisel  is  the  best  in- 
strument to  use  in  making  the  original  cut  in  a  pavement. 
After  an  opening  has  been  broken  with  a  maul,  the  chisel  can 
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TRENCH  FILLED  and  brick  paring  toothed  so  as 
to  rut  out  all  broken  brick  and  leavt  good  surfaces  to 
join   with  thi    new  brii  1,   la  <1  over  the  trench. 
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BRICK  REPLACED  OVER  CONDUIT  in  East 
Ninetieth  street,  Cleveland,  0..  shotting  the  matching 
of  bricks  and  uniformity  of  repaired  surface  with  the 
original  pavement  which  can  be  secured  by  proper 
methods  of  repair. 


be  used  to  cut  and  pry  out  each  brick  separately,  making  a 
cleaner  opening  and  facilitating  the  patcher's  job. 

Matching  brick  for  the  patch  is  an  important  matter.  If 
the  color  and  size  coincide  with  the  original  pavement,  the 
patch  will  be  scarcely  noticeable.  The  brick  should  be  care- 
fully measured  in  matching  for  size.  Where  the  new  brick 
are  a  hair's-breadth  thicker  than  the  old  ones,  the  courses 
are  thrown  out  of  series  and  good  joints  are  impossible. 

The  proper  compacting  of  the  sand  cushion  presents  a  dif- 
ficulty that  is  not  found  in  new  jobs  of  paving.  Sand  has 
probably  been  lost  from  the  original  cushion  during  the  ex- 
cavation and  it  is  necessary  not  only  to  compress  the  sand 
cushion  downward  in  making  the  repair,  but  to  force  it  lat- 
erally under  the  edges  of  the  old  pavement.  For  this  purpose 
we  use  a  form  of  sand  rammer,  consisting  of  an  iron  handle 
six  feet  in  length,  with  a  rectangular  head  turned  at  an  angle 
of  45  degrees  from  the  line  of  the  handle.  This  compacts  the 
sand  at  the  edge  of  the  cut  and  an  ordinary  wooden  rammer 


or  a  narrow  hand  roller  does  the  same  service  for  the  width 
of  the  patch. 

Grouting  must  be  done  with  care  and  exactness,  two  to  four 
applications  being  swept  into  the  joints  and  the  brick  swept 
clean  at  the  last  application.  The  remaining  part  of  the  task 
is  simple  precaution  against  disturbances  while  the  grout  is 
setting.  The  patch  should  be  covered  with  three  inches  of 
moist  sand  and  barricaded  for  a  period  of  ten  days  or  two 
weeks.  It  is  a  good  extra  precaution  to  barricade  the  entire 
street,  where  conditions  permit,  and  thus  avoid  the  jar  of 
passing  vehicles.  But  this  is  rarely  possible  on  the  ordinary 
busy  street,  so  the  best  that  we  can  do  is  to  keep  traffic  off 
from  the  patch  during  the  period  of  setting. 

These  were  the  methods  used  in  replacing  over  42,000  feet 
of  pavement  last  year.  Our  department  deals  with  many 
kinds  of  pavements  and  while  there  are  others  upon  which 
superficial  repairs  can  be  made  more  easily  and  promptly, 
there  is  none  in  which  the  original  strength  of  the  pavement 
is  more  fully  restored  than  in  a  brick  pavement  where  there  is 
due  care  in  the  workmanship  and  a  careful  selection  of  ma- 
terials. 


Illinois  Specifications  for  Concrete  and  Brick 
Pavements 

The  new  specifications  for  concrete  and  for  brick  road  con- 
struction, under  state  aid,  of  the  Illinois  State  Highway  De- 
partment, have  been  issued. 

They  provide  for  furnishing  of  cement  and  machinery  for 
construction  by  the  department,  if  so  desired.  In  such  case 
the  specifications  provide: 

"Cement  will  be  furnished  the  contractor  for  the  work  in 
hand,  without  charge,  under  the  following  conditions: 

"He  must  notify  the  engineer  in  writing  at  least  twenty 
(20)  days  in  advance  of  the  time  he  expects  to  be  ready  to  use 
the  cement,  and  he  shall  also  indicate  the  amount  per  day  he 
expects  to  use. 

"The  contractor  must  be  prepared  to  unload  and  properly 
protect  all  cement  from  the  weather  and  dampness,  and  he  will 
assume  and  be  responsible  for  all  demurrage  charges. 

"The  contractor  shall  assume  all  responsibility  for  the  value 
of  the  cement  sacks  from  the  time  the  seal  is  broken  on  the 
freight  car  door  until  the  credit  memorandum  for  the  return 
of  the  sacks  in  a  satisfactory  condition  is  issued  by  the  cement 
company.  The  value  of  the  missing  or  damaged  sacks  indi- 
cated on  the  memorandum  shall  be  withheld  from  the  amount 
eventually  due  the  contractor. 

"All  cement  sacks  shall  be  collected,  cared  for,  bundled, 
carted  and  shipped,  freight  prepaid,  back  to  the  cement  mill, 
all  in  accordance  with  instructions  below,  and  entirely  at  the 
expense  of  the  contractor.  The  contractor  shall  be  reimbursed 
for  the  prepaid  freight,  plus  10  per  cent.  (Here  follow  the  in- 
structions for  returning  empty  cement  sacks  as  provided  by 
the  cement  companies.) 

"If  any  cement  is  damaged  by  dampness  or  otherwise,  after 
removal  from  the  cars  by  the  contractor,  he  shall  be  charged 
with  the  cost  of  the  same,  including  freight  charges,  and  all 
such  amounts  it  is  hereby  agreed  are  to  be  withheld  from  any 
sums  that  may  be  due  the  contractor  under  the  terms  of  this 
contract. 

"If  for  any  reason  the  state  does  not  furnish  the  cement  at 
the  time  it  is  needed,  then  the  contractor  may,  with  the  writ- 
ten consent  of  the  State  Highway  Commission,  purchase  the 
cement  on  the  open  market  and  will  be  allowed  therefor  only 
the  prevailing  market  price  at  the  time. 

"The  cement  will  be  ordered  by  the  state  for  delivery  at 
the  time  and  in  such  quantities  as  the  contractor  may  indicate 
is  required,  but  cement  will  not  be  ordered  in  less  than  car- 
load lots. 
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"It  is  expressly  understood  by  the  contractor  that  no  re- 
sponsibility is  assumed  by  the  State  Highway  Commission  for 
the  delivery  of  the  cement  at  the  time  desired  and  that  no 
claim  for  any  extra  compensation  is  to  be  made  by  the  con- 
tractor except  as  hereinabove  stipulated. 

"If  any  machinery  is  to  be  furnished  the  contractor,  there 
will  be  inserted  a  paragraph,  on  a  separate  sheet  of  paper, 
stating  specifically  just  what  machinery  and  the  conditions  un- 
der which  it  is  to  be  furnished." 

The  specifications  differ  in  detail  from  the  standard  speci- 
fications adopted  by  the  American  Society  of  Municipal  Im- 
provements, in  all  but  one  item,  being  somewhat  more  severe. 
Cement  is  required  to  meet  the  specifications  in  Circular  No. 
33  of  the  U.  S.  Bureau  of  Standards  rather  than  the  American 
Society  for  Testing  Materials. 

Not  more  than  3  per  cent,  of  clay  and  loam  combined  is 
permitted,  rather  than  7  of  the  standard  specifications. 

The  largest  size  of  coarse  aggregate  is  lJi  rather  than  2V6 
inches  and  co-efficient  of  wear  (8)  and  toughness  tests  (G)  are 
required,  and  certain  percentages  of  three  grades  of  size  of 
coarse  aggregate  (1%,  %  Vi-inch  round  mesh),  and  of  four 
grades  of  fine  aggregate  (  %,  1/16,  1/50  and  1/100-inch)  are  re- 
quired. Gravel  must  be  separated  and  again  mixed  in  the 
proper  proportions  of  the  specified  sizes  before  using. 

Proportions  of  materials  are:  1  cement,  2  fine  aggregate  and 
3%  coarse  aggregate,  by  volume,  a  sack  of  cement  being  0.95 
cubic  foot,  as  compared  with  1  to  2  of  fine  and  coarse  aggre- 
gate and  1  bag  (94  pounds)  of  cement  to  4  cubic  feet  of  con- 
crete in  place  for  single-course  pavement  of  the  standard  spe- 
cifications, which  also  provide  for  a  2-course  pavement,  the 
lower  course  as  above,  but  with  1  bag  of  cement  for  5  cubic- 
feet  of  concrete,  and  a  1-inch  wearing  surface  of  1  to  2  cement 
and  fine  aggregate. 

The  specification  requires  1.61  barrels  of  cement  per  cubic 
yard  of  cement,  assuming  40  per  cent,  voids  in  the  coarse  ag- 
gregate, subject  to  change  if  voids  are  more  or  less  than  40 
per  cent.,  as  against  1.69  barrels  required  by  the  standard  spe- 
cification for  single-course  pavement. 

The  engineer  compares  the  calculated  amount  of  cement 
required  with  the  actual  amount  used  each  day,  and  if  the  lat- 
ter is  2  per  cent,  too  low  the  contractor  agrees  to  replace  the 
concrete  without  charge.  If  it  is  more  than  2  per  cent,  in 
excess,  the  contractor  is  charged  with  the  value  of  the  excess. 
The  cement  being  furnished  by  the  state,  this  operates  simply 
to  make  the  contractor  exact  in  his  measurements. 

At  least  twelve  turns  of  the  mixer  are  required,  and  water 
is  added  as  the  other  materials  are  run  in,  rather  than  after 
the  dry  materials  have  had  a  thoro  mixing.  The  definition  for 
consistency  is  also  quite  different. 

Joints  are  provided  for  every  100  feet  and  at  the  close  of 
each  day's  work,  but  not  less  than  40  feet  apart,  as  compared 
with  30  feet  regularly  in  the  standard  specifications.  A  bitu- 
minous filler  for  temperature  joints  is  specified  in  detail. 

Finish  of  surface,  covering  for  curing,  tests  for  crushed 
stone  macadam,  earth  or  bituminous  shoulders,  earth  or  con- 
crete gutters,  are  also  provided  in  some  detail. 

Unless  certain  of  these  specifications  have  been  worked  out 
carefully  to  suit  the  best  materials  available,  they  may  result 
in  material  increase  in  cost  over  construction  under  the  stand- 
ard specifications  without  corresponding  increase  in  value. 

In  the  specifications  for  brick  pavements  the  width  ol 
blocks  is  made  3%  instead  of  ::v2  inches,  a  departure  from  the 
endeavor  of  manufacturers  and  engineers  to  make  the  sizes 
standard.     Straight  wire-cut  brick  are  excluded. 

The  average  loss  in  the  abrasion  test  is  fixed  at  22  per  cent. 
or  less,  no  individual  brick  to  exceed  26  per  cent,  except  wire- 
cut-lug  bricks,  which  are  allowed  23  and  27  per  cent.,  respec- 
tively. 


Finer  sand  is  used  than  under  the  standard  specification — 
Ui-inch  instead  of  'i-jnch  to  50-mesh. 

Fine  aggregate  for  concrete  base,  in  addition  to  rather  more 
severe  specifications  than  the  standard,  must  make  briquettes 
of  1:3  mixture  equal  in  tensile  strength  to  briquettes  made 
1  : ::  with  standard  Ottawa  sand  and  the  same  cement. 

As  in  the  specifications  for  concrete  pavements,  the  re- 
quirements for  fine  and  coarse  aggregates  may  materially  in- 
crease cost  unless  the  local  materials  conform  closely  with 
them,  while  not  very  materially  improving  the  product  under 
standard  specifications;  so  will  the  requirement  that  gravel 
must  always  be  graded,  and  then  remixed  in  the  fixed  propor- 
tions. 

Sand  for  grout  filler  is  less  than  1/16-inch  instead  of  the 
standard,  between  No.  20  and  No.  100  sieves.. 

A  longitudinal  expansion  joint  at  one  curb  of  ::s-inch  wool 
felt,  treated  with  tar  or  asphalt,  is  specified  instead  of  the 
standard  1-inch  bituminous  filler  expansion  joint  at  each  curb. 

A  batch  mixer  for  concrete  is  definitely  specified,  and  at 
least  twelve  turns  of  each  batch  before  discharge. 

Side  forms  of  2-inch  plank  or  steel  are  specified  in  detail. 

In  other  particulars  these  specifications  agree  quite  closely 
in  intent  with  the  standard  specifications.  It  may  be  said 
that  as  a  whole  they  are  not  as  strict  as  the  standard  specifi- 
cations. They  probably  secure  a  pavement  fully  equal  to  the 
traffic  over  country  roads  and  a  cost  somewhat  less  than  that 
of  the  standard  city  brick  street  pavement. 


Difficult  Construction  of  Concrete  Road 
The  Cedar  Point  automobile  road  just  completed  for  the 
Cedar  Point  Improvement  Company  is  a  private  boulevard 
projected  for  the  purpose  of  connecting  with  the  mainland  the 
summer  resort  located  on  the  northern  extremity  of  a  sand  bar 
averaging  200  feet  in  width  and  about  S  miles  in  length,  which 
divides  Sandusky  Bay  from  Lake  Erie.  There  were  some  diffi- 
culties as  to  foundation  and  as  to  methods  of  construction,  and 
the  manner  of  overcoming  these  difficulties  is  of  much  interi  st 
The  new  road  is  designed  for  motor-driven  traffic  exclu- 
sively. The  total  length  is  7  miles,  of  which  6  miles  is  along 
the  summit  of  the  sand-bar  adjoining  the  lake  side  and  closely 
following  the  long  curve  of  the  shore  line.  The  remaining  mile 
is  across  the  marsh  land  lying  between  the  bar  and  the  main- 
land and  on  the  main  land  to  the  main  public  road  known  as 
the  Lake  Shore  Road,"  now  being  improved  by  the  Ohio  Stat.' 
Highway  Department  as  a  part  of  the  system  of  main  market 
roads. 

The  general  type  of  construction  is  a  6-inch  concrete  found- 

$j 

FILL   ACROSS  MARSH,   two   thousand    feet   long, 
which  was  settled  sufficiently  during  the  period  o) 
struction    to    permit    construction    of    concreti     pai 
i, nut.     Tin    concrete  was  reinforced  with   woven  wirr. 
however. 
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CEDAR  POINT  CONCRETE  ROAD  in  winter. 
The  bank  was  covered  with  stone  to  withstand  the  ac- 
tion of  the  ice  which  is  forced  against  it  by  wind  and 
u-avts.  The  concrete  of  the  pavement  was  finished, 
but  the  bituminous  wearing  surface  hud  not  been  ap- 
plied when  this  photograph   was  taken. 


® 


ation  IS  feet  in  width,  covered  with  a  wearing  surface  of  bitu- 
men and  gravel.  Adjoining  the  concrete  on  each  side  is  a 
3-foot  strip  of  macadam,  the  total  width  of  available  driveway 
being  2-1  feet.  The  main  entrance  for  a  distance  of  1,200  feet 
is  paved  with  concrete  24  feet  wide,  with  concrete  curbs  and 
concrete  walks.  One  section,  2,000  feet  in  length,  crossing  the 
marsh  on  an  earth  fill,  is  reinforced  with  woven-wire  triangu- 
lar-mesh reinforcement. 

Asphaltic  felt  expansion  joints,  '■_.  inch  thick,  were  placed 
transversely  33  feet  apart,  but  expansion  was  so  excessive  that 
slab  lengths  were  finally  reduced  to  20  feet  The  concrete  is 
'composed  of  1  part  Medusa  Portland  cement,  3  parts  sand  and 
:i  parts  crushed  stone,  this  mixture  being  adopted  after  a  care- 
ful analysis  of  the  available  materials,  and  with  a  view  to  the 
ultimate  requirements  of  the  pavement  and  the  various  other 
conditions  peculiar  to  this  road. 

The  greatest  difficulty  encountered  in  the  construction  of 
the  road  was  due  to  the  fact  that  the  entire  length  was  prac- 
tically isolated  from  connection  with  the  outside  world,  at 
least  for  purposes  of  construction:  and  that  transportation  of 
any  kind  was  impossible  along  the  route  of  the  road.  All 
materials,  supplies  and  equipment  had  to  be  handled  from 
the  south  terminal,  located  seven  miles  from  the  city  of  San- 
dusky, being  brought  to  that  point  over  an  electric  interurban 
railway,  and  there  transferred  to  a  narrow-gage  railway  built 
in  advance  of  the  construction  of  the  road. 


The  road  after  leaving  the  south  terminal,  or  entrance,  runs 
north  for  3,000  feet  on  the  mainland,  then  crosses  the  marsh 
on  an  earth  embankment  2,000  feet  long,  to  the  sand  bar 
which  separates  the  marsh  from  the  lake,  and  thence  along 
the  top  of  this  sand  bar  to  the  Cedar  Point  resort,  which  occu- 
pies the  northerly  end  of  the  peninsula. 

The  construction  of  the  embankment  across  the  marsh  was 
started  in  the  winter  of  1912-13,  the  railway  track  being  laid 
directly  on  the  ice.  Material  was  brought  from  the  excava- 
tion for  the  roadway  between  stations  4  and  30,  in  5-yard 
dump  cars,  and  pushed  ahead  of  the  locomotive  out  onto  the 
fill  as  far  as  the  track  would  safely  support  the  train.  In 
dumping  it  was  usually  necessary  to  chain  the  trucks  to  the 
track,  as  the  unstable  character  of  the  latter  allowed  tilting 
sufficient  to  cause  derailments.  The  track  was  immediately 
jacked  up,  the  material  shoveled  under  it  and  temped  around 
the  ties,  and  work  continued  upon  one  section  of  track  about 
the  length  of  a  five-car  train  until  an  embankment  3  feet  high 
and  20  feet  wide  on  top  was  completed,  before  extending  the 
embankment  the  length  of  another  section.  The  material  was 
excavated  and  loaded  with  picks  and  shovels,  altho  a  steam 
shovel  would  have  been  considerably  cheaper  and  would  have 
shortened  the  time  of  construction  materially.  The  loading 
crew  averaged  ten  men  besides  foreman,  plow  team  and  driv- 
er; the  train  crew  consisted  of  engineman  and  brakeman;  the 
embankment  end  was  handled  by  four  men  spreading  the  dirt 
and  four  men  raising,  shifting  and  maintaining  the  track. 
The  cars  are  usually  loaded  to  6-yard  capacity,  loose  mate- 
rial, and  handled  in  5-car  trains,  the  average  rate  being  about 
one  train  per  hour  and  seldom  exceeding  a  rate  of  one  and 
one-half  trains  per  hour,  the  rate  being  largely  controlled  by 
the  progress  made  by  the  track  crew  in  maintaining  and  ex- 
tending the  spoil  track. 

The  embankment  was  carried  in  this  way  entirely  across 
the  marsh  and  then  widened  and  raised  to  approximately  the 
finished  section,  with  allowance  for  shrinkage,  the  weight  of 
the  material  being  sufficient  to  settle  the  surface  of  the  marsh 
gradually  during  construction.  This  marsh  surface  varied  in 
thickness  from  three  to  eight  feet,  the  settlement  of  the  bottom 
of  the  superimposed  fill  in  general  being  about  half  of  that 
amount.  As  most  of  the  earth  that  was  used  entered  the  fill 
in  a  partially  frozen  condition,  the  shrinkage  was  quite  marked 
after  the  spring  rains  and  the  high  water  in  the  marsh  satu- 
rated the  embankment,  and  considerable  difficulty  was  encoun- 
tered in  maintaining  the  track,  even  after  the  top  crust  of  the 
embankment  became  hard  and  dry;  but  a  liberal  use  of  crushed 


CEDAR  POINT  CONCRETE  ROAD 
under  construction.  Concreting  gang 
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stone    ballast    solved    the    difficulty    in    a    very    satisfactory 
manner. 

original  plans  provided  for  tie  roadway  on  this  em- 
bankment to  be  bnilt  of  bituminous  macadam,  on  the  supposi- 
tion that  the  embankment  would  not  have  reached  a  condition 
of  sufficient  stability  by  the  time  it  was  necessary  to  complete 

-  _p  in  the  pavement,  to  admit  the  laying  of  a  concrete 
-nt  without  danger  of  excessive  cracking.    However,  de- 

g  the  balance  of  the  work  allowed  th  - 
tion  to  be  left  open  during  the  following  winter  and  spring, 
so  that  when  the  time  came  to  complete  the  section,  measure- 
ments indicated  that  the  settlement  had  practically  ceased. 
and  it  was  determined  to  continue  the  concrete  pavement 
acros;  using  a  cross-section  7  inches  thick  in  the 

-  and  5  inches  at  the  sides,  reinforced  with  woven  wire. 

:.  i  Wire  Company's  No.  2S  triangular  mesh, 
es  wide,  in  rolls  150  feet  in  length,  was  used,  four  strips 
laid  lengthwise  giving  about  6  inches  overlap,  1-inch  trans- 
-xpansion  joints  being  placed  150  feet  apart  This  sec- 
tion has  been  in  use  about  nine  months  under  average  traffic 
conditions,  and  so  far  has  shown  no  evidence  of  cracks  or  un- 
usual settlement,  although  no  measurements  have  been  made 
to  determine  whether  or  not  there  has  been  some  degree  of 
uniform  settlement  tbrueut  the  section. 

Clifford  M.  King,  civil  engineer,  Sandusky,  O.,  was  the  en- 
in  charge  of  design  and  construction.  W.  8.  Pace,  of 
Chicago,  was  the  contractor.  We  are  indebted  to  Mr.  King  for 
the  data  regarding  methods  of  construction  and  photographs 
showing  the  nature  of  some  of  the  special  conditions  met  with. 
The  success  "  :ction  may  lead  others  to  attack  sim- 

ilar problems  of  like  nature,  which  have  seemed  well-nigh  im- 
possible. 


Brick  Pavement  on  Old  Macadam  Base 
By  Ett   8.   8mith,   County  E  ,?   County. 

Toungstoicn.  0. 
To  save  Mahoning  county's  investment  in  macadam  roadi. 
after  the  traffic  had  far  outgrown  the  durability  of  such  a  sur- 
as a  problem  that  confronted  me  as  county  surveyor  in 
The  problem  has  been  solved  by  utilizing  the  macadam 
as  a  base  for  a  modern  brick  surface.     As  a  result  we  have 
many  miles  of  rural  brick  road  in  Mahoning  county  which 
compare  favorably,  in  point  of  service,  with  brick  construc- 
tion that  is  installed  from  the  ground  up  in  a  single  contract 
and  is  superior  in  point  of  having  a  thoroly  settled  base. 

As   many    other   localities   have   an    extensive   mileage   of 
macadam,  unsuited  to  the  traffic  and  imposing  a  heavy   an- 
nual charge  for  m:  in  account  of  my  methods  may 
.  iiterest.     In  a  very  large  number  of  cases,  I  am  satis- 
nua]  repairs  will  much  more  than  pay  in- 
on  a  brick  surface  expenditure. 
Brick  requires  practically  no  repairs  and  the  public  is  freed. 
not  only  from  the  expense,  but  also  from  the  nuisances  that 
arise  from  continued  road  work  or  even  the  worse  condition, 
that  of  continued  out-of-repair  - 1   I 

The  first  road   resurfaced  was  the  Toungstown-Boardman 
ungstown.     This  was  done  in 
as  planned  to  resurface  only  a  few  hundred 
:t  when  the  economy  of  this  arrangement  became  ap- 
parent, coupled  with  the  satisfaction  it  aff '  era,  w& 
concluded  to  carry  the  ii                    t  a  distance  of  four  miles. 
The  Youngstown-Canfield  road,  two  and  one-half  miles  in 
was  laid  tt                       -    and  another  mile  was  added 
the   following   year.     The  Boardman   road   leads   toward   the 

::nbiana  com  I 
that  it  is  subjected  to  a  heavy  traffic  from  ma- 
and  its  improvement  br.  I   in   stabilizing  the 

supp  r.  market. 


-  ral  stretches  of  county  road,  now  included  in  the 
city  limits,  were  saved  from  deterioration  in  the  same  way. 

In  1913,  Belmont  avenue  was  brick  surfaced  to  the  county 
line,  and  the  following  year  the  same  type  of  construction 
was  continued  for  a  mile  and  a  half  into  Trumbull  county. 
Hubbard  road  was  paved  for  three-quarters  of  a  mile,  and 
jnty  of  Trumbull  has  also  taken  up  this  work  and 
carried  it  to  the  "village  of  Hubbard,  three  and  a  fifth  miles 
distant. 

On  several  of  these  roads  it  would  have  been  bettei  to 
make  the  improvement  twenty  feet  wide,  rather  than  the 
sixteen  feet  which  the  state  law  prescribed.  In  two  instances, 
however,  the  sixteen-foot  limit  was  exceeded.  A  half  mile 
of  paving  on  Logan  avenue  was  laid  thirty  feet  wide  at  the 
instance  of  property  owners,  who.  with  the  traction  company, 
bore  the  additional  expense.  In  the  other  instance  a  part  of 
the  Hubbard  road,  with  the  assistance  of  the  property  owners. 
a  thirty-six-foot  pavement  was  laid  where  there  had  formerly 
been  a  fourteen-foot  macadam  road. 

The  total  mileage  of  brick  has  now  reached  thirty-six  and 
one-half  miles,  of  which  seventeen  miles  have  been  laid  on 
maradam,  and  more  paving  of  this  type  will  be  laid  during 
the  coming  year. 

Our  methods  of  surfacing  were  simple.  Where  the  road 
was  rough  it  was  scarified  and  new  stone  used  to  fill  the  de- 
pressions. Where  the  old  surface  was  smooth  and  level,  we 
disturbed  it  as  little  as  possible.  Stone  curbs  4x12  inches  in 
size  were  set  on  the  two  sides  of  the  road.  New  road  metal 
was  used  to  extend  the  width  of  the  macadam  from  fourteen 
Is   original   width,   to  the  required   e  Over 

this  macadam  surface  we  laid  a  course  of  finely  granulated 
slag,  a  materia]  which  is  easily  secured  from  local  blast  fur- 
naces, and  on  the  slag  cushion  our  brick  surface  was  laid. 

Much  credit  is  due  to  the  contractors  for  the  success  of 
these  roads.  They  took  a  genuine  interest  in  the  quality  of 
the  job.  and  the  grouting,  in  particular,  was  done  in  a  work- 
manlike manner.  Kennedy  Brothers  and  Hannan  Brothers 
divided  the  work  on  the  Boardman  road.  Kennedy  Brothers 
and  Kain  &  Smith  built  the  Canfield  road.  The  McGuffey, 
Belmont  and  Hubbard  roads  were  built  by  James  MeCarren. 

A  road  from  Youngstown  to  Akron  is  being  built  by  state 
aid  and  is  destined  to  be  one  of  the  most  used  inter-county 
highways  in  the  state.  Nearly  six  miles  of  this  road  will  be 
constructed  this  year  over  an  old  macadam  road  between  the 
towns  of  North  Jackson  and  Austintown  Center,  Mahoning 
county,  upon  specifications  similar  to  those  which  I  h:- 
scribed. 


::: 


BOARDMAN  ROAD,  near  Young  stove  n.  Mahoning 
County.  Ohio,  fire  miles  long,  resurlacd  with  re- 
pressed Bessemer  block  on  old  maead-am  foundation* 
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F.  H.  XEWELL.  in  eke 
Engineering  o;  Illinois  Uniiirsiiy.  Vrbana,  IB. 

:;: 

The  New  Professor  of  Civil  Engineering  at  Illinois 
Frederick  Hayn^s  Newel],  wic  has  recently  been  appointed 
Professor  of  Civil  Engineering  and  head  of  the  Department 
of  Civil   Engineering  of   the   University   of   Illinois,  entered 
npon  his  duties  on  May  l,  in  order  to  be  fully  prepared  for 
active  work  at  the  beginning  of  the  next  college  year.     He 
-;i    -    _.    _■  _   ...    ....  f..    yeajg    m   g  •    --;;;-    service    pria- 

cipally  as  chief  engineer  and  later  as 
States  Reclamation  Service. 


Growing  steadily  but  rapidly  fron 
organization  expanded  until  several  hundred  engineers,  teehni- 

-    -  - 

1  business  judgment  to  a  high 

-  .  ■  .-   - 

- 

-abBc  welfare  has 


to  his  careful  selection  of  men. 

~        broad    experience   had   in   discovering   conditic- 
- 
—-en  of  high   character  and   sharing 
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London  in   the   Dark 

By  Rn ii m ond  K.  Cu  minings. 

We  read  of  "darkened  London,"  but  details  of  the  actual 
conditions  in  the  world's  metropolis  somehow  never  seem  to 
have  been  printed.  The  English  are  not  really  afraid  of  a  Ger- 
man air  raid,  or,  if  they  are,  they  will  not  admit  it,  even  to 
themselves,  but  nevertheless  they  are  neglecting  nothing  to 
minimize  the  danger.  In  the  first  place,  all  the  ordinary  street 
lamps  of  the  city  are  painted  black  on  the  top  and  sides,  or 
have  little  black  oil-cloth  caps  fitted  on  them.  The  bottoms  of 
the  lamps  are  left  white,  and  thus  the  effect  is  to  throw  a  nar- 
row beam  of  light  straight  down  thru  the  fog,  striking  the 
pavement  as  a  slightly  larger  round  spot  of  light.  All  adver- 
tising signs  are  kept  dark;  shopkeepers'  windows  are  not 
lighted,  except  in  some  cases  where  a  light  has  been  specially 


HOUSES  OF   PARLIAMENT  from    th, 
rith  darkened  Unfits. 


river  side, 


designed  that  throws  its  illumination  inward,  and,  while  show- 
ing up  a  portion  of  the  window  contents,  reflects  hardly  any 
glow  into  the  street  Railway  trains  entering  and  leaving  Lon- 
don bear  in  each  compartment  a  sign  to  the  effect  that,  "Owins 
to  the  present  crisis,  passengers  are  requested  to  pull  down  all 
blinds  as  soon  as  the  lights  are  lighted,"  and  the  order  is  near- 
ly always  obeyed. 

Altho,  of  course,  London  cannot  be  hidden,  even  were  all 
lights  reduced  below  the  minimum  of  absolute  necessity,  it 
seems  to  be  the  aim  of  the  government  to  so  disguise  its  fa- 
miliar landmarks  and  to  create  false  landmarks,  that  a  hostile 
airman  would  have  difficulty  in  locating  any  building  he  spe- 

THE  THAMES  EMBANKMENT,  with  darkened 
lights.  Tin  in  I'll,,  i,i  the  background  is  the  saint 
shown   in   the  preceding  photograph.     Note  darkened 

tops  of  globes  of  the  lighted  lump*. 


THE  EMBANKMENT  ns  it  is  lighted  in  time  of 
peace,  showing  the  contrast  with  the  preceding  war- 
time photograph. 

cially  desired  to  hit.  To  this  end,  while  the  streets  themselves 
are  darkened,  some  of  the  open  spaces  of  the  parks  have  long 
parallel  rows  of  little  acetylene  lights  quite  close  to  the  ground. 
These,  when  lit  at  night,  convey  from  above  the  impression  ot 
looking  down  upon  a  street  or  boulevard. 

Another  interesting  and  ingenious  device  concerns  Picadilly 
Circus.  The  customary  arrangement  of  lights  here  is  sup- 
posedly familiar  to  German  airmen.  The  circle  is  therefore 
rather  more  than  ordinarily  darkened,  and  an  imitation  Pic- 
adilly Circus,  having  the  same  light  arrangement,  has  been 
constructed,  and  is  set  up  in  different  parks  of  the  city, 
changed  in  locality  from  time  to  time.  So  that  it  is  hoped, 
should  a  German  air  fleet  succeed  in  getting  over  London,  the 
aspect  of  the  city  will  be  so  changed  and  some  of  its  appar- 
ently familiar  spots  wrongly  located,  that  bombs  aimed  at 
notable  buildings  or  important  points  will  altogether  miss 
their  mark. 

Preparations  for  active  defense  against  an  air  raid  are,  of 
course,  in  force,  and  day  and  night  aeroplanes  and  aviators  are 
ready  to  ascend  at  the  warning  of  sentries,  who  patrol  the 
roofs  of  all  the  public  buildings. 

And  so  London  awaits,  with  a  remarkable  calmness  and  an 
almost  morbid  curiosity,  the  coming  of  the  German  air  fleet, 
that  all  its  better-class  citizens  regard  as  inevitable.  As  to 
what  will  happen  few  do  more  than  hazard  a  gues*.  but  all 
hope  that  "London  in  the  dark"  may  prove  an  effective  defense 
against  the  long-heralded  German  attack. 


Technical  Associations 

At  the  last  meeting  of  the  Indianapolis-Lafayette  section 
of  the  American  Institute  of  Electrical  Engineers,  A.  R.  Holli- 
day  discussed  "Rural  Electrical  Development  in  Indiana."  in 
which  he  has  had  a  prominent  part. 


Way,  wis 
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The  nineteenth  annual  meeting  of  the  National  Fire  Pro- 
tection Association  was  held  in  New  York,  May  11-13.  P.  H. 
Wentworth,  secretary,  87  Milk  street,  Boston,  Mass. 

The  Municipal  Art  Society  of  New  York  receives  drawings 
until  May  22  in  competition  for  prizes  of  $300,  $200  and  $10u 
for  the  best  architectural  solution  of  the  intersection  of  two 
streets,  which,  by  the  description,  are  probably  Fifth  avenue 
and  Forty-second  street,  Xew  York,  to  provide  for  the  handling 
nf  the  heavy  traffic  on  the  two  streets,  which  now  produces 
great  congestion  at  the  crossing  of  the  two  double  streams, 
one  in  each  direction  on  each  street. 

For  its  meeting,  May  13.  the  Brooklyn  Engineers'  Club  has 
scheduled  a  paper  by  Charles  Ekstrand  on  "Asphalt.  Its  His- 
tory, Manufacture  and  Uses." 

The  Pan-American  Road  Congress  will  be  held  at  Oakland. 
Cal.,  during  the  week  of  September  13.  This  date  was  fixed 
upon,  owing  to  the  advantageous  arrangements  that  could  be 
made  for  halls  for  meeting  places,  and  to  enable  engineers 
to  attend  also  the  International  Engineering  Congress.  It 
will  be  held  under  the  joint  auspices  of  the  American  Road 
Builders'  Association  and  the  American  Highway  Associa- 
tion, by  an  executive  committee  of  five,  of  which  Governor 
Charles  W.  Gates  of  Vermont  is  chairman,  and  the  other 
members  are  James  H.  MacDonald,  former  state  highway 
commissioner  of  Connecticut;  Major  W.  W.  Crosby,  former 
state  highway  engineer  of  Maryland;  .T.  E.  Pennybacker,  chief 
Division  of  Economics,  United  States  Office  of  Public  Roads, 
and  E.  L.  Powers,  editor  of  GoofZ  Roads.  Charles  P.  Light, 
field  secretary  of  the  American  Highway  Association,  has  been 
loaned  by  the  directors  of  that  organization  to  the  Pan- 
American  Road  Congress  for  work  with  the  sub-committee 
on  finance,  of  which  James  H.  MacDonald  is  chairman.  Mr. 
Light  will  also  confer  with  city  and  county  officials,  com- 
mercial and  road  organizations  and  others  interested  in  the 
road  movement  for  the  purpose  of  making  known  the  charac- 
ter and  scope  of  the  annual  Road  Congress  and  to  urge  that 
strong  delegations  be  named. 

Colorado  state  highways  will  be  discussed  by  J.  E.  Maloney, 
secretary  and  engineer  of  the  State  Highway  Engineer,  at 
the  May  meeting  of  the  Colorado  Association  of  Members  of 
the  American  Society  of  Civil  Engineers. 

The  convention  of  the  American  Water  Works  Association 
meets  in  Cincinnati,  Ohio,  May  10-1  t. 


Personal  Notes 


Professor  I,  O.  Baker,  of  the  department  of  civil  engineer- 
ing of  the  University  of  Illinois,  recently  gave  an  address  on 
"Selecting  the  Road  Surface,"  before  the  students  of  the  short 
course  in  highway  engineering  at  the  University  of  Michigan. 

Professor  A.  M.  Buck-,  of  the  railway  engineering  depart- 
ment of  the  University  of  Illinois,  has  been  making  an  analyt- 
ical investigation  of  the  proportions  of  resistances  used  in 
electric  railway  motors.  He  has  devised  graphical  methods 
which  simplify  the  calculation  of  such  resistances. 

Funds  have  been  authorized  by  the  city  council  of  Colum- 
bus, Ohio,  for  carrying  out  the  recommendation  of  Jerry 
O'Shaughnessy,  superintendent,  and  C.  P.  Hoover,  chemist  in 
charge,  sewage  disposal  division,  for  adapting  the  original 
sewage  sedimentation  tanks  to  those  of  the  Imhoff  type.  Plans 
for  the  same  have  been  prepared  under  Mr.  Hoover's  direction 
by  Mr.  J.  J.  Morgan.  These  plans  will  be  reviewed  by  a  boar  1 
of  consulting  engineers  consisting  of  George  W.  Fuller,  John 
H.  Gregory  and  George  A.  Johnson. 

Mr.  James  Shakman,  formerly  assistant  chief  chemist, 
bureau  of  streets  laboratory.  Chicago,  has  joined  the  staff  of 
"Walter  H.  Flood,  consulting  chemical  engineer,  326  River 
street,   Chicago,   and  has  assumed   the   direction   of  the  road 


materials  laboratory  which  has  recently  been  considerably 
enlarged.  Mr.  Shakman  is  a  graduate  chemical  engineer,  hav- 
ing received  his  degree  from  Armour  Institute  of  Technology, 
and  has  had  long  experience  in  this  line  of  work. 

.lames  Walker  and  George  H.  Cressler  have  announced  then- 
association  under  the  firm  name  of  Walker  &  Cressler,  con- 
sulting engineers,  with  offices  at  742  First  National  Bank 
Building.  Chicago.  Mr.  Walker  has  been  engaged  in  consult- 
ing practice  in  Chicago  for  ten  years,  being  identilied  during 
that  period  with  work  in  connection  with  the  Chicago  Ele- 
vated Railways  Company,  the  Chicago  surface  lines,  the 
Chicago  Association  of  Commerce  committee  of  investigation 
on  smoke  abatement  and  electrification  of  railway  terminals 
various  electric  railroad,  lighting  and  power  companies,  an  1 
financial  institutions  interested  in  public  utility  properties. 
Mr.  Cressler,  for  the  past  ten  years  vice-president  and  chief 
engineer  of  the  Kerr-Murray  Manufacturing  Company,  Fort 
Wayne.  Ind.,  is  a  member  of  the  American  Society  of  Median 
ical  Engineers,  American  Gas  Institute,  National  Commercial 
Gas  Association,  and  several  state  and  district  associations. 
He  has  designed  and  constructed  gas  works  installations  in 
more  than  one  hundred  cities  of  the  United  States  and  Canada. 
The  firm  is  now  engaged  in  work  embracing  all  phases  of  the 
relation  of  railway,  gas  and  electric  utilities  to  the  investor 
and  the  public,  including  construction,  operation,  management, 
examinations,  appraisals,  reports,  determination  of  rates  and 
representation  in  connection  with  the  exercise  of  public 
authority. 

Louis  E.  Van  Norman,  of  New  York,  has  been  selected  as 
editor  of  The  Nation's  Business,  the  official  publication  of  the 
Chamber  of  Commerce  of  the  United  States,  published  monthly 
in   Washington,  D.  C. 


Publications  Received 

An  address  before  the  American  Economic  Association  at 
Princeton,  N.  J.,  December  29,  1914,  by  Samuel  Unternteyer, 
of  New  York,  on  "Speculation  on  the  Stock  Exchanges  and 
Public  Regulation  of  the  Exchanges,"  lias  been  issued  in  pam- 
phlet form. 

National  and  State  Revenues  and  Expenditures,  1913,  and 
1903,  and  Public  Properties  of  States,  1913.  U.  S.  Bureau  of 
the  Census,  Washington,  D.  C.  Paper.  44  pp.  National  and 
State  Indebtedness  and  Funds  and  Investments,  1870-1913 
Paper,  204  pp.  Taxation  and  Revenue  Systems  of  Stat,  and 
Local  Governments.     Paper,  275  pp. 

The  Operation  of  Sewage  Disposal  Plants;  a  manual  for  the 
practical  management  of  sewage  disposal  works,  with  sug- 
gestions as  to  improvements  in  design  and  construction,  by 
Francis  E.  Daniels,  A.  M.,  director  of  water  and  sewerage  in- 
spection, Board  of  Health  of  the  State  of  New  Jersey.  Illus- 
trated from  photographs  by  the  author.  Published  by  Munit 
ipal  Journal.  New  York. 

Weiss's  "Preservation  of  Structural  Timber."  $3  net.  Mc- 
Graw-Hill Book  Co.,  New  York. 

National  Standard  Hose  Couplings  and  Fittings  for  Public 
Fire  Service  is  the  subject  of  circular  No,  50  of  the  U.  S. 
Bureau  of  Standards.  Washington,  D.  C.  W.  S.  Stratton, 
Director. 

Concrete  Pavements  in  Western  Washington  is  a  booklet 
of  37  pages  compiled  by  Reitz,  Story  &  Duffy,  Inc.,  general 
engineers,  Seattle,  Wash.,  giving  descriptions  and  costs  of 
pavements  laid  since  1900  and  the  specifications  for  their  con- 
struction. 

George  W.  Perkins  delivered  an  address  on  "The  Outlook 
for  Prosperity;  Economics  New  vs.  Economics  Old"  before 
the  Economic  Club  of  New  York,  which  lias  been  reprinted 
hv  the  Market  World  and  Chronicle  of  Xew  York  for  distribu- 
tion to  those  interested. 
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French  Engineer  Advocates  Wire-Cut-Lug  Brick 

Wire-cut-lug  brick  has  attracted  considerable  attention 
abroad  and  has  been  favorably  commented  upon  by  M.  Vug- 
non,  an  eminent  French  engineer,  in  a  series  of  articles  pro- 
fusely illustrated  and  published  in  the  "L'Edilite  Technique." 
M.  Vugnon  spent  several  months  in  the  United  States  looking 
up  the  subject  of  pavements,  with  a  view  to  a  substitute  for 
the  expensive  and,  under  modern  traffic  conditions,  expensive 
and  unsatisfactory  roads  of  France.  The  visitor's  attention 
was  attracted  by  the  wire-cut-lug  brick  advertisements,  and 
he  made  a  thoro  investigation  of  this  brick,  its  form  and 
its  uses,  and  he  was  so  impressed  that,  upon  going  home,  he 
wrote  a  series  of  articles,  illustrated  with  cuts  of  wire-cut- 
lug  brick  and  brick  making  machinery,  and  cutter,  and  views 
of  city  streets  and  country  highways  in  America,  highly 
extolling  wire-cut-lug  brick  as  a  paving  material  and  assert- 
ing that  it  was  a  practicable  thing  for  use  in  France,  both 
on  account  of  the  cost  and  its  durability  and  for  various 
other  reasons.  He  entered  very  minutely  into  a  discussion, 
giving  cost  data  in  detail,  and  dwelling  upon  the  superiority 
of  a  brick  pavement,  and  urging  the  manufacturing  of  paving 
brick  in  France.  He  said  that  the  five  principal  reasons 
which  point  in  favor  of  this  type  of  road  are  "resistance, 
economy,  ease  of  locomotion,  appearance,  cleanliness  and 
hygiene."  He  declared  brick  pavements  to  be  the  ideal  type 
of  pavement,  and  he  described  the  wire-cut-lug  brick  as  the 
ideal  type  of  paving  brick. 

The  series  of  articles  by  M.  Vugnon  has  apparently  ex- 
cited considerable  interest  and  not  a  little  comment  in  the 
French  technical  journals.  This  testimonial  from  an  inde- 
pendent source,  from  an  expert  French  engineer,  who  is  com- 
paring American  brick  highways  and  pavements  with  vaunted 
roads  of  France,  to  the  disadvantage  of  the  latter,  both  on 
account  of  expense  and  durability,  is  a  high  testimonial  of 
American  brick  pavements  in  general  and  wire-cut-lug  brick 
in  particular. 


Small  Highway  Culverts 

J.  W.  Strack,  county  engineer,  Spokane,  Wash.,  has  the 
following  to  say  in  The  Highway  Magazine  regarding  the  use 
of  corrugated  pure  iron  pipe  and  concrete  for  culverts: 

For  a  number  of  years  I  have  been  engaged  in  the  con- 
struction of  good  roads,  and  the  culvert  question  has  been  one 
of  the  most  important,  and,  as  a  result,  has  been  carefully 
investigated  by  me. 

Like  most  engineers,  I  was  prejudiced  in  favor  of  the  idea 
that  concrete  was  the  proper  material  for  culverts,  and  so 
started  out  to  make  all  our  standard  culverts  of  concrete. 

Right  at  the  start  I  found  that  a  question  of  economy  en- 


tered; at  prevailing  prices  in  this  locality  it  was  cheaper  to 
build  culverts,  with  less  than  4  square  feet  of  area,  of  corru- 
gated metal  pipe. 

The  initial  cost  of  a  pipe  culvert  30  inches  in  diameter, 
with  an  area  of  4.9  square  feet,  was  approximately  equal  to 
that  of  a  concrete  culvert  having  the  same  area,  while  a  24- 
inch  diameter  pipe  was  considerably  cheaper  than  a  concrete 
culvert  of  the  same  area. 

However,  the  smaller  sizes  of  concrete  pipe  apparently  had 
some  advantage  as  to  price  over  the  corrugated  metal  pipe, 
and  I  had  a  number  of  these  installed.  The  result  has  been 
far  from  satisfactory;  these  concrete  pipes  are  brittle  and  a 
sharp  blow  will  shatter  a  section  of  the  pipe;  they  are  heavier 
and  the  cost  of  handling  is  consequently  much  greater  than 
the  corrugated  metal.  In  case  of  a  concrete  pipe  clogging  up 
and  subsequently  freezing,  the  ends  are  almost  invariably 
shattered,  while  corrugated  culvert,  under  similar  circum- 
stances, would  be  elastic  enough  to  remain  undamaged.  With 
the  small  amount  of  frost  which  we  have  in  Spokane  county 
the  danger  to  the  larger  sizes  of  concrete  culverts  is  negli- 
gible. 

The  objection  frequently  urged  against  concrete  culverts, 
that  of  developing  cracks  which  permit  loss  of  water  and  con- 
sequent undermining  of  the  culvert,  is  of  minor  importance. 
Deep  cut-off  walls  on  the  upper  and  lower  ends  are  necessary 
to  prevent  scour,  anyway,  and  these  will  minimize  the  danger 
from  leakage. 

Care  must  be  exercised  in  building  concrete  culverts,  both 
in  the  selection  of  the  materials  and  in  the  preparation  of  the 
subgrade  to  receive  the  structure.  The  building  of  concrete 
culverts  cannot  be  left  to  inexperienced  hands,  and  therein 
the  metal  pipe  culvert  has  an  advantage,  for  an  ordinary 
"handy  man"  can  lay  a  good  pipe  culvert  without  special 
training. 

In  some  vicinities  the  condition  of  the  soil  and  water  de- 
teriorates concrete.  If  there  is  any  suspicion  of  the  presence 
of  alkali  in  either  soil  or  water,  concrete  should  be  used  spar- 
ingly and  with  great  care. 

Corrugated  metal  culverts  are,  I  believe,  the  solution  of 
the  small  culvert  problem.  They  are  easily  installed  by  inex- 
perienced men,  their  first  cost  is  below  other  satisfactory  con- 
struction, and,  if  made  of  proper  material,  they  are  durable. 
In  cases  where  alkali  or  other  detrimental  materials  are  en- 
countered corrugated  metal  gives  the  only  durable  culvert, 
and  this  material  should  be  used. 

In  metals  used  for  culverts  I  compel  the  sellers  to  furnish 
an  analysis  of  their  metals,  showing  the  various  impurities  in 
them,  and  subject  the  material  to  further  test  if  it  is  deemed 
advisable.  These  analyses  are  scrutinized  for  the  presence  of 
detrimental     elements,    particularly    carbon,    manganese,    sul- 
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circle,  showing  the  load  it  can  carry 
when  properly  set. 


phur,  silicon  and  phosphorus,  and  a  maximum  scale  is  adopt- 
ed. If  the  analysis  shows  excessive  impurities,  the  metal  is 
rejected.  This  is,  I  believe,  the  common  practice  among  en- 
gineers. 

The  design  of  these  metal  culverts  is  important.  Certain 
forms  on  the  market  are  too  liable  to  crushing  under  the 
traffic  and  should  be  avoided. 

I  am  convinced  that  for  culverts  from  S  inches  up  to  24 
inches  in  diameter,  or  less  than  4  square  feet  of  area,  pure 
iron  culverts  are  the  best,  from  the  viewpoint  of  both  first 
cost  and  maintenance,  while  for  culverts  having  an  area  of  5 
square  feet  and  over,  concrete  of  proper  design  is  advisable, 
unless  local  conditions  show  that  concrete  will  deteriorate; 
then  pure  iron  should  be  used  up  to  a  diameter  of  6  or  even 
7  feet. 


Koehring  Catalog  a  Valuable  Book  on  Mixer,  Machine 
Placing  and  Crew  Handling 

The  new  catalog  of  the  Koehring  Machine  Company,  ex- 
clusive manufacturers  of  concrete  mixers,  Milwaukee,  is  be- 
ing offered  to  contractors.  This  is  in  many  ways  of  value  to 
the  concrete  contractor,  outside  of  its  information  and  de- 
scription of  Koehring  mixers. 

The  catalog  itself  is  an  unusually  large  one  of  ninety-nine 
pages,  with  cover  printed  in  four  colors,  and  inside  pages  in 
three  colors. 

It  illustrates  and  describes  the  entire  Koehring  line: 

Side  loaders:     4,  7,  10,  12,  15,  20,  24,  30,  44  cubic  feet. 

Pavers:     6,  11,  18,  22  cubic  feet. 

Hot  mixers:     10,  18,  20  cubic  feet. 

A  special  feature  which  will  be  especially  valuable  to  con- 
tractors are  the  innumerable  photographs  showing  Koehring 
mixers  on  the  job.  These  photographs  are  large  sized  and 
show  good  detail  of  the  contract.  They  offer  an  opportunity 
to  study  crew-handling,  the  placing  of  mixer,  materials,  etc., 
with  a  view  of  minimizing  labor  costs,  and  securing  the  great- 
est possible  efficiency. 

The   catalog,   of  course,   contains   detailed    descriptions   of 


construction,  of  special  automatic  features  including  the 
Koehring  batch-meter,  of  new  features  of  side  loaders  which 
permit  discharge  to  be  controlled  from  four  positions,  two  on 
either  side  of  the  mixer,  increased  leverage  of  discharge 
lever  securing  easier  operation.  It  also  shows  new  auto- 
matic knockout  and  brake  on  loading  skip  by  which  the  load- 
ing skip  automatically  stops  at  charging  position,  and  stays 
there  until  released.  Another  improvement,  which  has  the 
importance  of  invention,  is  the  power-driven  platform-con- 
trolled distributing  spout,  by  which  the  distributing  spout  is 
lengthened  or  shortened,  or  swung  to  any  position  by  the 
operator  on  the  control  platform,  with  the  same  flexibility  as 
the  boom  and  bucket  system.  The  spout  maintains  uniform 
distance  from  the  ground  at  every  point  of  delivery. 

While  the  Koehring  mixer,  as  described  in  the  new  cata- 
log, remains  standard  in  principal  features,  many  improve- 
ments and  refinements  in  detail  have  been  made  which  add 
materially  to  smoothness  of  operation  and  low  maintenance. 


Machine  vs.  Hand  Sweeping 

The  city  of  Litchfield,  111.,  has  conducted  some  tests  with 
the  pick-up  sweeper  manufactured  by  the  Baker  Manufactur- 
ing Company,  Springfield,  111.,  the  purpose  of  which  was  to 
determine  the  relative  cost  of  machine  and  hand  street  sweep- 
ing. The  tests  were  conducted  by  Mr.  Frank  Hagerdorn,  su- 
perintendent of  streets. 

The  following  description  of  the  tests  is  abstracted  from 
his  report: 

Hand  sweeping  creates,  when  streets  are  dry,  as  much 
dust  as  would  be  raised  by  sweeping  with  ordinary  open 
sweeping  machine,  but  as  the  dust  created  by  hand  sweeping 
is  spread  over  a  much  greater  length  of  time,  it  is  not  noticed 
nearly  so  much  as  the  clouds  that  are  raised  by  a  passing 
open  broom  machine.  Heretofore  the  brick-paved  streets  out- 
side of  a  few  blocks  in  the  business  district  have  been  cleaned 
by  hand  with  push  brooms  on  an  average  of  about  three  times 
each  year. 

Sweeping  by  hand  costs  from  75  cents  to  $1.00  per  block, 
according  to  the  energy  expended  by  men  employed  to  do  the 
work  with  push  brooms,  and  a  fair  average  estimate  would 
be  85  cents  per  block.  The  Baker  pick-up  sweeper,  on  the  op- 
eration of  which  this  report  is  based,  can  be  operated  success- 
fully with  one  team  and  driver,  and  will  sweep  forty  blocks 
per  day,  at  a  cost  of  $4.00,  the  regular  price  for  one  man  and 
team  for  city  work,  or  at  the  rate  of  10  cents  per  block. 

What  is  termed  the  business  district,  cleaned  daily,  does 
not  exceed  six  or  seven  blocks,  there  being  seventy-three 
blocks  of  brick  paving  outside  of  that  district.  All  hand 
sweeping  is  done  without  sprinkling  and  the  comparative 
cost  with  the  same  work  done  by  the  Baker  sweeper  would 
be  as  follows: 

Hand  sweeping  73  blocks,  at  85c  per  block $62.05 

Pick-up  sweeper.  73  blocks,  at  10c  per  block 7.30 

Difference    $54.75 

Saving,  sweeping  73  blocks  dry  three  times $164.25 

Light  sprinkling,  calculating  the  cost  at  the  highest  price 
charged  by  Mr.  Bishop,  will  average  14  cents  per  block,  which 
would  make  the  total  cost  of  cleaning  by  pick-up  sweeper  after 
light  sprinkling,  24  cents  per  block,  a  saving  over  dusty  hand 
sweeping  of  61  cents  per  block.    The  ag  on  seventy-three 

blocks,  one  cleaning,  would  be  $44.53,  and  on  three  cleanings 
per  year,  $133.59. 

On  the  above  basis  the  Baker  sweeper  would,  used  without 
sprinkling,  more  than  pay  for  itself  in  three  years,  would  Bave 
the  street  department  much  trouble  and  annoyance,  would  do 
better  work  in  less  time,  would  leave  sweepings  piled  on  street 
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so  that  much  time  could  be  saved  in  gathering  and  would  not 
create  any  more  dust  than  hand  sweeping.  With  light 
sprinkling  the  Baker  sweeper  would  save  nearly  its  cost  in 
three  years,  and  would  also  save  the  expense  of  gathering 
sweepings  and  would  entirely  eliminate  the  dust  nuisance. 

In  these  estimates  nothing  has  been  allowed  for  the  ex- 
pense of  refilling  sweeper  brush,  as  push  brooms  used  for 
hand  sweeping  will  cost  more  for  the  same  amount  of  work 
than  the  refilling  of  brooms  for  Baker  machine. 

The  above  figures  do  not  include  the  business  district, 
and,  in  addition  to  the  saving  made  as  shown  herein,  a  con- 
siderable amount  should  be  allowed  in  favor  of  machine 
sweeping,  as  the  machine  can  be  used  to  great  advantage  in 
the  business  district.  In  figuring  costs  the  expense  of  operat- 
ing has  been  calculated  at  $4.00  per  day  for  man  and  team, 
which  is  the  regular  price  paid  where  team  is  employed  for 
one  day  at  a  time.  The  cost  of  sweeping  can  be  considerably 
reduced  if  arrangements  can  be  made  to  employ  a  team  regu- 
larly or  if  the  city  should  provide  its  own  horses  for  street 
work. 

It  takes  one  team  eight  hours  to  sweep  forty  blocks.  It 
takes  another  team  eight  hours  to  clean  up  this  dirt  and  haul 
it  away  to  make  fills.  Sometimes  it  is  hauled  seven  or  eight 
blocks,  but  it  is  all  cleaned  up  in  about  eight  hours,  so  that  it 
costs  10  cents  a  block  to  clean  up  the  dirt  and  haul  it  away. 
The  blocks  are  generally  "00  feet  square,  not  including  the 
widths  of  the  pavements.  The  streets  are  60  feet  wide,  with 
24  feet  of  pavement,  except  State  street,  which  is  100  feet  wide, 
with  84  feet  of  brick  pavement.  So  figuring,  the  blocks  would 
be  about  324  feet  long  ordinarily. 

When  sweeping  is  done  by  hand  the  superintendent  of 
streets,  in  order  to  secure  good  results,  must  give  the  work 
his  personal  attention,  which  prevents  him  from  doing  or  look- 
ing after  other  work,  and  his  salary,  when  hand  sweeping  is 
being  done,  should  be  charged  against  the  cost  of  hand  sweep- 
ing in  addition  to  the  figures  shown  herein. 

The  Baker  sweeper  will  not  only  pay  for  itself  within  the 
time  specified,  but  it  will  be  a  great  advantage  to  the  depart- 
ment, in  that  it  will  be  able  to  keep  the  streets  in  much  better 
condition  than  heretofore,  and  also  because  of  the  fact  that 
whenever  it  is  desired  on  special  occasions  to  put  the  streets 
in  perfect  order  the  work  can  be  done  on  short  notice,  and  for 
further  reason  that  after  show  or  circus  days,  or  the  times 
when  large  crowds  are  present  and  the  streets  are  littered 
with  refuse,  it  will  be  possible  for  the  department  to  clean  up 


after  midnight,  so  that  the  streets  will  be  in  good  condition 
for  the  next  day.  This  advantage  is  worth  much,  as  it  will 
remove  one  cause  for  complaint. 

In  connection  with  the  street  sweeping  there  should  be 
used  a  light  bottom-dump  wagon  for  removing  refuse  and 
street  sweepings  without  littering  the  streets,  saving  much 
time  in  dumping  refuse  as  compared  with  ordinary  leaky 
wagon  beds  and  dump  boards. 


Efficient  Lighting  Service 
On  May  1,  1915,  the  Mitchell  Vance  Company  became  a 
part  of  Johns-Manville  lighting  service.  Under  this  arrange- 
ment, the  Mitchell  Vance  Company  will  devote  its  entire 
effort  to  the  development,  design  and  manufacture  of  light- 
ing equipment,  while  the  marketing  of  this  product  will  he 
solely  in  the  hands  of  the  H.  W.  Johns-Manville  Company 
thru  its  country-wide  service-sales  organization. 

The  real  significance  of  this  arrangement  reaches  further 
in  the  combined  efforts  of  these  two  companies,  for  it  estab- 
lishes under  one  guidance  three  great  divisions  of  lighting 
effort.  For  highly  specialized  and  localized  illumination  the 
well-known  Frink  and  .T.  M.  Linolite  systems  of  lighting;  in 
i  thetic  and  commercial  lighting  the  Mitchell  Vance  product, 
whirl]  for  fifty  years  has  figured  in  the  lighting  of  Ameri- 
ca's representative  buildings:  linked  with  this  the  profes- 
sional  co-operation  and  installation  service  of  the  Johns-Man- 
ville Company  thru  its  lighting  specialists  and  construction 
departments  thruout  the  United  States  and  Canada. 


Strengthening  the  Macadam  Road  to  Meet  Modern 
Traffic 

For  many  years  the  navies  of  the  world  have  seen  a  con- 
test between  the  maker  of  armor  plate  and  the  gun.  It  began 
when  the  Merrimac  sailed  out  before  the  fleets  of  the  United 
States  and  let  the  cannon  balls  bounce  off  its  iron-plated  sides, 
whereupon  all  the  naval  guns  in  the  world  became  obsolete. 

So  guns  of  higher  power  were  created,  which  punctured 
the  armor  plate  of  that  day  with  neatness  and  dispatch. 
Thereupon  the  armor  maker  produced  heavier  and  stronser 
steel;  whereupon  the  gun  maker  again  produced  more  power- 
_  ful  guns. 

A  similar  contest,  as  old  as  man,  has  been  waged  between 
the  vehicle  and  the  road.  Thanks  to  the  genius  of  MacAdam, 
there    was   a    long   period    in   recent    history    when    the   road 
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Preserves  Roads 
Prevents  Dust- 


40  miles 

of  Tarvia  Roads — 


and  \\  ashinglon  Boulevard. 
Treated  with  "Tarvia  B" 


The  great  automobile  boulevard  be- 
tween Washington,  D.  C,  and  Balti- 
more, Md.,  is  tarviated  from  end  to 
end. 

The  Tarvia  treatment  has  given  the 
road  a  firm,  waterproof,  durable  sur- 
face— free  from  dust  and  mud — and 
one  that  is  not  affected  by  the  wear 
and  tear  of  swift  motor  car  traffic. 


Another  great  Maryland  state  road — 
the  Baltimore-Annapolis  Boulevard — 
also  is  tarviated  for  about  twenty  miles 
of  its  twenty-eight  mile  length,  and  re- 
sults have  been  most  satisfactory. 

Owing  to  its  very  low  cost  and  satis- 
factory results,  the  Tarvia  form  of  road 
treatment  and  construction  is  growing 
more  popular  every  year. 


Special  Service  Department 


This  company  has  a  corps  of  trained  engin- 
eers and  chemists  who  have  given  years  of 
study  to  modern  road  problems. 
The  advice  of  these  men  may  be  had  for 
the  asking  by  anyone  interested. 


If  you  will  write  to  the  nearest  office  re- 
garding road  problems  and  conditions  in 
your  vicinity,  the  matter  will  have  prompt 
attention. 


BARRETT  MANUFACTURING  COMPANY 


:*Jik 


•Jew  York  Chicago  Philadelph 

Pittsburgh        Detroit       Birmingham        Kans 
The  Paterson  Mfg.  Co..  L 
St.  John,  N 


Boston  St.  Louis  Cleveland  Cincinnat 

;as  City       Minneapolis       Salt  Lake  City       Seattle 

Montreal       Toronto       Winnipeg      Vancouver 
Halifax.  N.  S.        Sydney.  N.  S. 
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WEST  WEBSTER  STREET,  Chillicothc, 
Mo.,  showing  condition  of  road  before  Tarvia 
was  used. 


easily  withstood  the  vehicle.  The  smooth,  hard,  macadam 
road,  however,  invited  the  development  of  the  automobile  and 
still  more  recently  the  motor  truck,  and  macadam  roads  were 
doomed  to  swift  and  general  destruction. 

Now,  however,  the  road  is  getting  the  better  of  it  again, 
thanks  to  the  development  of  the  modern  bituminous  binders, 
of  which  Tarvia  is  the  best  known. 

Many  of  the  old  macadam  roads  do  not  require  rebuilding, 
and  processes  have  been  developed  for  applying  Tarvia  to  the 
old  surface  in  such  a  way  as  to  preserve  them  from  the  ravages 
of  modern  traffic.  In  building  new  roads  or  rebuilding  the 
old,  Tarvia  binders  are  used  which  are  so  strong  that  the 
stones  are  held  in  place,  despite  the  efforts  of  traffic  to  dis- 
lodge them. 

It  is  now  ten  years  since  these  modern  binders  were  intro- 
duced into  this  country,  and  the  experience  of  many  communi- 
ties runs  back  over  the  whole  period.  In  Newton,  Mass.,  for 
instance,  there  is  a  section  of  Newton  boulevard  which  was 
treated  nine  years  ago  with  Tarvia,  at  a  cost  of  14  cents  per 
square  yard.  The  cost  of  maintenance  of  the  whole  Newton 
boulevard,  subsequently  all  treated,  comprising  five  miles  of 
the  heaviest  traveled  automobile  road  out  of  Boston,  60  feet 
wide,  has  been  brought  down  to  $1,200  per  year.  This  in- 
cludes cleaning  and  all  work  done  on  the  surface  of  whatever 
nature. 

Cleveland,  Ohio,  has  a  stretch  on  Bellflower  road  which 
was  put  down  in  1905.    It  has  been  in  service  ten  years. 


Many  other  towns  experimented  with  Tarvia  in  the  early 
days,  and  have  now  settled  down  to  the  use  of  this  material  as 
a  fixed  policy. 

Plainfield,  N.  J.,  is  one  of  these,  and  it  now  has  thirty-six 
miles  of  well-kept,  tarviated  road,  the  result  of  a  consistent 
and  economical  policy  that  was  inaugurated  in  1908. 

Another  town  is  Westfield,  N.  J.,  with  upwards  of  nineteen 
miles  of  smooth  roads  that  have  been  maintained  and  made 
dustless  with  Tarvia  at  a  very  low  cost. 

Important  parks  and  cemeteries  have  adopted  Tarvia  for 
their  roads.  The  tarviated  roads  are  clean  enough  and  dry 
enough  to  use  as  walks,  and  at  the  same  time  the  surface  will 
withstand  the  transportation  of  heavy  monuments.  Grace- 
land  Cemetery,  in  Chicago,  began  in  1909  to  tarviate  its  roads, 
and  now  has  completed  the  treatment  of  its  entire  system. 

Government  engineers  have  been  using  Tarvia  largely  in 
the  roads  about  Washington,  the  White  House  driveway  hav- 
ing been  maintained  with  this  material  since  1911. 

Undoubtedly  the  use  of  Tarvia-reinforced  roads  is  still  only 
in  its  infancy.  The  automobile  has  already  spread  over  the 
continent  and  the  motor  truck  is  fast  following.  The  latter 
is  already  a  serious  problem  in  England  and  in  some  of  the 
most  congested  centers  of  the  United  States. 

The  more  efficient  the  motor  truck  becomes  the  larger  loads 
it  will  carry  and  the  greater  will  be  the  burden  it  imposes  on 
the  roadway.  Motor  bus  and  jitney,  which  threaten  to  become 
scMiinis   competitors   of   the   street   car.   also   bring   their   prob- 


WEST  WEBSTER  STREET,  Chillicothc. 
Mo.,  showing  condition  of  same  street  after 
Tarvia  was  used. 
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QUALITY  and  SERVICE 

YOU  GET  BOTH  IN 

BITULITHIC 

This  name  stands  for  the  finest  monolithic  bituminous  construction  that  the  ingenuity 
of  man  has  yet  devised.  Bitulithic  represents  a  high  degree  of  "Quality,"  renders  un- 
failing "service." 

We  could  build  Bitulithic  cheaper  but  we  won't. 
We  would  build  Bitulithic  better  but  we  can't. 

The  integrity  of  the  construction  of  Bitulithic  and  the  satisfaction  of  municipalities 
which  have  and  are  still  using  it,  far  outweigh  any  saving  in  first  cost. 


Dartmouth  Street,  Boston,  Mass.,  June  15,  1914,  from  Marlboro  Street,  looking  toward  Beacon  Street. 
Bitulithic  surface,  laid  on  old  macadam  foundation  in  1903. 

In  these  days  of  frenzied  competition  in  the  paving  field,  we  believe  this  declaration 
of  principle  is  needed.  And  our  reputation  of  many  years'  standing  in  the  street  paving 
industry  will  back  it  up. 

Bitulithic  can  be  laid  as  satisfactorily  over  sound  macadam  foundation  as  over  con- 
crete foundation. 

Do  not  hesitate— Investigate  at  once— Specify  Bitulithic  and  have  a  pavement  which 
is  "built  up  to  a  high  standard  and  not  down  to  a  low  cost"— a  pavement  suitable  under 
varying  climatic  conditions  and  all  kinds  of  traffic. 

Write  today  for  illustrated  booklets— it  will  be  worth  your  while. 

Warren  Brothers  Company 

Executive  Offices:    BOSTON,  MASS. 


NEW  YORK,  N.  Y 
50  Church  St. 


CHICAGO,  ILL. 
10  S.  LaSalle  St. 
NASHVILLE,  TENN. 
606  First  National  Bank  Bldg 


DISTRICT  OFFICES: 

ROCHESTER,  N.  Y.  LOS  ANGELES,  CAL 

303  Main  St.,  W.  926  Calif.  Bldg. 

RICHMOND.  VA. 
Virginia  Railway  &  Power  Bldg. 


PORTLAND.  ORE. 
Journal  Bldg. 

ST.  LOUIS,  M0. 
Railway  Exchange  Bldg. 


PHOENIX.  ARIZ. 
204  Noll  Bldg. 
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lems.     The  public,  since  it  maintains  the  right  of  way  gratis, 
is  interested  in  furnishing  the  new  traffic  proof  surfaces. 

Accordingly,  it  is  easy  to  prophesy  that  plain  macadam 
without  bituminous  treatment  will  become  everywhere  a  thing 
of  the  past,  as  it  has  already  in  many  localities.  Unfit  for 
modern  traffic,  it  must  be  discarded  in  favor  of  roads  that  are 
firmly  united  by  some  plastic  bituminous  binder  like  Tarvia. 


Studebaker  is  distributing  the  book  without   charge  to  all 
who  ask  for  it 


How  to  Clean  Streets 

Clean  streets,  how  to  best  keep  them  clean  in  the  most 
economical  manner,  is  the  subject  of  a  new  booklet  published 
by  Studebaker,  of  South  Bend,  Ind. 

For  over  half  a  century  Studebaker  has  been  supplying  the 
farmers  of  the  United  States  with  welcome  information  rela- 
tive to  stock,  seeds,  soils  and  the  thousand  and  one  things  a 
farmer  might  be  supposed  to  be  interested  in. 

The  new  booklet  gives  city  and  county  clerks,  municipal 
engineers,  street  cleaning  departments,  boards  of  works,  etc., 
a  mass  of  statistical  information  about  street  cleaning  which 
is  bound  to  be  just  as  valuable  to  the  civic  expert  as  Stude- 
baker farm  hints  have  been  to  the  farmer. 

The  book  deals  with  methods  of  keeping  streets  clean. 
Street  sweeping,  sprinkling,  oil  distribution  on  city  and  coun- 
try roads,  are  all  worked  out  in  easily  understood  formulas 
and  in  such  a  way  that  the  overworked  city  clerk  or  boro  en- 
gineer can  turn  to  its  pages  and  get  the  information  he  seeks. 

The  number  of  square  yards  sprinkled  by  different  types 
and  sizes  of  sprinklers,  the  angles  at  which  brushes  of  street 
cleaners  should  be  set  to  get  maximum  results,  and  the  easy 
conversion  of  water  sprinklers  into  tree  sprayers  or  oil 
sprinklers  are  discussed  at  length. 

The  detailed  costs  of  street  cleaning  per  square  yard  per 
year  offer  material  for  interesting  comparison  by  any  one 
who  must  keep  watch  over  such  expenditures.  An  important 
feature  is  the  part  devoted  to  the  reports  of  a  number  of 
street  cleaning  departments.  Here  are  collected  in  one  place 
the  conclusions  of  experts  that  one  could  get  in  no  other  way 
except  by  reading  many  volumes  to  find  the  important  sta- 
tistics the  Studebaker  compiler  has  arranged  in  a  few  pages. 

While  the  information  is  primarily  for  municipalities,  it 
also  contains  valuable  information  for  managers  of  country 
clubs,  race  tracks  and  large  estates.  Dump  wagons,  auto- 
matic pressure  oil  distributers  and  gravity  road  oilers  come 
in  for  distinctive  treatment.  There  are  parts  of  the  book  that 
cover  particularly  matters  of  interest  to  village  improvement 
associations. 


STUDEBAKER  STREET  SWEEPER  mtn  sprinkl- 
ing attachment,  so  that  separate  sprinkling  eart  is  not 
required. 


New  Pavements  for  Old 

Many  communities  have  worn-out  brick  pavements  which, 
while  they  are  worse  than  useless  as  pavements,  nevertheless 
afford   an  excellent  foundation. 

Street  surfaces  of  this  description  can  be  made  over  into 
good  pavements  by  placing  a  sheet  asphalt  or  asphaltic  con- 
crete top  on  the  old  brick.  Concrete  pavements  which,  by 
cracking  or  disintegration  of  the  surface,  have  reached  an  un- 
satisfactory condition  can  be  resurfaced  in  the  same  way. 

Resurfacing  of  this  description,  when  properly  done,  pro- 
vides a  new  pavement  for  the  price  of  the  asphaltic  top. 

The  cost  of  reconstruction  of  this  kind  will,  of  course, 
vary  with  local  conditions,  but  it  will  be  far  below  the  cost 
of  a  new  pavement,  even  when  the  best  asphalts  are  used. 

It  is  the  worst  kind  of  waste  to  throw  away  the  invest- 
ment in  old  brick,  concrete  or  even  macadam  highways,  when 
these  can  be  used  as  foundations  for  new  pavements,  which, 
at  very  moderate  cost,  can  be  made  a  big  improvement  over 
the  old  ones. 

The  Barber  Asphalt  Paving  Company,  Philadelphia,  Pa., 
which  has  laid  many  successful  asphaltic  tops  on  worn  pave- 
ments of  brick,  concrete  and  macadam,  using  Trinidad  and 
Bermudez  asphalts,  gives  the  following  instructions  as  to  how 
the  work  should  be  done  to  produce  the  good  results  which 
they  have  shown  are  possible: 

The  first  essential  in  work  of  this  character  is  that  the  old 
pavement  shall  be  thoroughly  clean.  Dirst  must  be  not  only 
swept  from  the  surface,  but  removed  from  the  cracks.  This 
can  be  done  with  wire  brooms.  However  this  is  done,  it  must 
be  done  thoroly.  Use  of  a  fire  hose  will  ascomplish  the  re- 
moval of  dirt  even  more  effectively  than  sweeping,  but  if 
water  is  used  the  surface  must  be  allowed  to  dry  off  thoroly. 

Preparing  the  Old  Surface. — Minor  depressions  in  the  old 
pavement  may  be  brought  up  to  a  uniform  contour  by  the  use 
of  binder  (half-inch  stone  with  about  4  per  cent,  asphalt  ce- 
ment), but  no  depressions  of  more  than  2  inches  should  be  filled 
in  this  way.  These  latter  should  be  cut  out  and  filled  from 
sub-base  to  surface  with  hydraulic  concrete. 

The  Paint  Coat. — To  secure  perfect  adhesion  between  the 
foundation  and  the  asphaltic  top,  the  brick  or  concrete  should 
receive  a  paint  coat  composed  of  equal  parts  by  volume  of 
commercial  naphtha  and  asphalt  cement  of  50  penetration, 
applied  at  the  rate  of  not  more  than  one  gallon  per  square 
yard  of  surface. 

Do  not  attempt  to  put  this  paint  coat  on  a  dirty  or  wet 
foundation.  If  a  surface  heater  is  available  it  will  pay  to 
warm  up  the  street  before  the  paint  coat  is  applied.  Dust  or 
dampness  prevents  proper  adhesion  of  the  paint  coat  to  the 
brick  or  concrete.  Fill  all  depressions  with  concrete  or  binder 
as  indicated:  then  clean  and  apply  the  paint  coat. 

The  Wearing  Surface. — As  soon  as  the  lighter  parts  of  the 
paint  coat  have  evaporated,  and  before  it  has  had  a  chance 
to  accumulate  dust  and  dirt,  the  surface  mixture  should  be 
placed  and  rolled.  Either  sheet  asphalt  or  asphaltic  concrete, 
each  of  2  inches  in  thickness,  may  form  the  new  wearing 
surface. 

In  cases  where  the  curb  is  very  low,  and  for  this  reason  it 
is  undesirable  to  make  the  wearing  surface  2  inches  thick  at 
the  curb,  it  may  be  reduced  from  2  inches  at  the  crown  of  the 
street  to  a  lesser  thickness  at  the  curb.  In  one  case  where 
very  successful  resurfacing  of  this  description  has  been  done 
the  asphalt  top  ranges  from  2  inches  at  the  crown  to  1  inch 
at  the  curb:  but  so  thin  a  wearing  surface,  even  at  the  curb 
line,  is  not  recommended  as  safe  practice. 


Man.    1915 


MUNICIPAL   ENGINEERING 


Neighborizing  the  Farmer 


One  of  the  most  significant  facts 
of  our  telephone  progress  is  that  one- 
fourth  of  the  9,000,000  telephones  in 
the  Bell  System  are  rural. 

In  the  days  when  the  telephone  was 
merely  a  "city  convenience,"  the  farms  of 
the  country  were  so  many  separated 
units,  far  removed  from  the  centers  of 
population,  and  isolated  by  distance 
and  lack  of  facilities  for  communication. 
But,  as  the  telephone  reached  out 
beyond  cities  and  towns,  it  completely 
transformed  farm  life.  It  created  new 
rural  neighborhoods  here,  there  and 
everywhere. 

Stretching  to  the  farthest  corners  of 
the  states,  it  brought  the  remotest  vil- 
lages and  isolated  places  into  direct 
contact  with  the  larger  communities. 
Today,  the  American  farmer  enjoys 
the   same   facilities    for  instant,  direct 


communication  as  the  city  dweller. 
Though  distances  between  farms  are 
reckoned  in  miles  as  the  crow  flies,  the 
telephone  brings  every  one  as  close  as 
next  door.  Though  it  be  half  a  day  s 
journey  to  the  village,  the  farmer  is  but 
a  telephone  call  away. 

Aside  from  its  neighborhood  value, 
the  telephone  keeps  the  farmer  in  touch 
with  the  city  and  abreast  of  the  times. 
The  Bell  System  has  always  recog- 
nized rural  telephone  development  as 
an  essential  factor  of  Universal  Service. 
It  has  co-operated  with  the  farmer  to 
achieve  this  aim. 

The  result  is  that  the  Bell  System 
reaches  more  places  than  there  are  post 
offices  and  includes  as  many  rural 
telephones  as  there  are  telephones  or 
all  kinds  in  Great  Britain,  France  and 
Germany  combined. 


AMERICAN  TELEPHONE  AND  TELEGRAPH  COMPANY 

And  Associated   Companies 

One  Policy  One  System  Universal  Service 


324 


MACHINERY  AND  SUPPLIES 


An  Efficient  Power  Trench  Tamper 

In  recent  years  there  has  been  a  constant  demand  from  con- 
tractors, public  service  companies  and  others  engaged  in  lay- 
ing of  pipe  lines  for  a  more  efficient,  convenient  and  cheaper 
method  of  tamping  trenches.  To  meet  this  demand  a  number 
of  tamping  machines  have  been  placed  on  the  market  or  tried 
out  experimentally.  One  of  the  latest  and  one  of  the  most 
satisfactory  machines  of  its  kind  is  that  which  is  manufac- 
tured by  Pawling  &  Harnischfeger  Company,  Milwaukee,  Wis. 

It  is  a  power  trench  tamper,  the  wheels  being  carried  on 
stub  axles  of  steel  which  may  be  raised  or  lowered,  throwing 
a  leverage  of  5  inches  on  either  side  from  the  center  of  the 
upright  members  of  the  main  frame  to  which  they  are  at- 
tached. This  device  makes  it  possible  to  keep  the  machine 
level  even  tho  one  wheel  may  raise  10  inches  above  the  other. 
This  adjustment  enables  the  machine  to  he  used  satisfactorily 
on  streets  having  a  very  steep  crown  or  on  curb  and  gutter 
bases. 

The  axles  of  the  "P  &  H"  power  traction  tamper  are  car- 
ried out  far  enough  to  allow  for  the  widening  of  the  wheel 
tread  12  inches  on  either  side  or  24  inches  in  all.  The  mini- 
mum tread  is  4  feet  S  inches  and  the  maximum  fi  feet  S 
inches. 

The  tamping  head  moves  across  the  machine  on  a  solid 
steel  runway.  The  tamping  head  is  12  inches  wide  and  has  a 
maximum  cross-travel  of  20  inches  enabling  it  to  actually 
cover  about  32  inches  of  trench.  Since  it  is  never  necessary 
to  tamp  closer  than  4  inches  to  the  wall  of  a  trench,  the 
machine  will  handle  a  40-inch  trench.  The  tamping  ram  is 
operated  by  means  of  a  large  segment  brought  in  contact 
with  the  hard  wood  ram  by  spring  pressure  on  a  large  pulley 
on  the  opposite  side  of  the  ram.  This  segment  is  caused  to 
revolve  from  50  to  60  times  per  minute,  causing  a  stroke  of 
the  ram  at  every  revolution.     This  stroke  has  an  average  of 


22  inches'  travel,  and  the  ram  and  tamping  head  together 
weigh   150  pounds. 

The  machine  is  operated  by  means  of  a  4-h.p.,  4-cycle 
gasoline  engine  fitted  with  friction  clutch  pulley  with  4-inch 
face,  water  cooled.  The  transmission  is  accomplished  by 
means  of  friction  clutches  and  chains.  All  high  speed  chains 
are  of  hardened  steel.  The  steering  gear  consists  of  worm 
and  wheel  on  cross-shaft  steel  cable  connected  to  the  front 
axle.  A  track  speed  of  1  1/3  miles  per  hour  is  provided  for 
road  travel,  and  this  may  be  varied  by  changing  the  governor 
of  the  engine. 

Full  specifications  and  more  detailed  description  of  this 
machine  are  given  in  Bulletin  No.  S  of  Pawling  &  Harnisch- 
feger Company,  Milwaukee,  Wis. 


TRENCH   TAMPER   mnfl<: 
in  operation  on  trench. 


by   Pawling   ami  Harnisrhirn>,r. 


A  Perishable  Dividing  Plate  for  Expansion  Joints  in 
Concrete 

A  new  invention  has  reference  to  improvements  in  dividing 
plates  for  expansion  joints  for  concrete  curbing  and  the  like, 
and  may  also  be  used  for  sidewalk  and  other  concrete  work. 
Such  dividing  plates  are  usually  of  metal  and  temporarily  in- 
serted between  two  doncrete  sections.  When  the  concrete  at- 
tains its  initial  or  final  set,  the  dividing  plates  are  removed, 
whereby  a  slot  is  created  between  two  adjoining  concrete  sec- 
tions which  permits  of  their  expansion  and  contraction. 

Recognition  of  the  necessity  of  providing  certain  means 
for  securing  definite  joints  as  a  protection  against  possible 
damage  to  the  concrete  sections,  due  to  expansion  and  con- 
traction, led  to  the  use  of  these  so-called  dividing  plates.  The 
dividing  plates  originally  took  the  form  of  slotted  metal 
strips  about  one-eighth  of  an  inch  thick.  Some  of  those  de- 
vices made  of  metal  are  held  by  long  steel  pins,  which  provide 
a  rigid,  accurate  and  durable  means  for  separating  the  con- 
crete sections.  Flexible  strips  may  be  used  for  curves  of  any 
desired  radius  and  means  for  making  the  form  and  dividing 
plates  a  single  unit  are    known. 

Concrete  curbing,   sidewalks,   concrete  roads,   etc.,  are  laid 
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That's  the  kind  of  work 
users  get  out  of  their 


Photo  above  shows  Austin  Trenching 
Machine  handling  huge  boulders,  along 
with  other  hard  material  in   the  trench. 


Photo  at  left  shows  a  No.  1  Austin  cut- 
ting 530  lineal  feet  a  day — 42  in.  wide, 
16  feet  deep — through  clay. 


AUSTIN 

Trenching  Machines 


If  you  have  a  machine  of  superior  me- 
chanical design  like  the  Austin  Trenching 
Machine,  you  can  rest  assured  that  you 
are  not  going  to  have  any  breakdowns  on 
the  job. 

Among  the  highly-important  advantages 
of  the  Austin  Trenching  Machine  are: 
Multipedal  Traction.  Buckets  dig  full 
width  of  the  trench  instead  of  being  at- 
tached to  a  weak,  uncertain  operating- 
boom  which  shifts  laterally.  The  buckets 
dig  by  a  powerful  straight  pull,  which 
means  the  excavating  of  the  maximum 
quantity  of  earth  for  the  fuel  and  power 
expended.     There  is  practically  no  loss  of 


power  through  gears,  from  generation  of 
power  at  boiler  to  point  of  actual  digging. 
The  use  of  belt  eliminates  breakages  when 
obstructions  are  encountered. 

Buckets  are  automatically  self-cleaning 
by  means  of  a  positive  mechanical  method, 
enabling  quick  and  efficient  digging  in  any 
kind  of  soil. 

Bear  in  mind  that  the  AUSTIN  is  the 
machine  that  has  made  such  low-cost  sea- 
son records  as  323  cents  per  cubic  yard  of 
material  removed — also  that  it  is  built  in 
nine  sizes,  and  that  we  can  most  certainly 
take  care  of  your  requirements,  whatever 
they  are. 


Write  for  a  copy  of  Catalogue  No.  106- A 

F.  C.  AUSTIN  DRAINAGE  EXCAVATOR  CO. 

Railway  Exchange,     CHICAGO. 

Pacific  Coast  Agents:     P.  B.  Engh,  Los  Angeles,  Pacific  Electric  Bldg.;  San  Francisco,  Hooker-Lent  Bldg. 
The  Beebe  Co.,  Portland,  186  W.  Morrison  St. 

AGENTS  WANTED  FOR   OPEN    TERRITORY. 
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in  sections  of  suitable  length  and  not  continuously  monolithic 
for  several  reasons:  First,  to  accommodate  expansion  and 
contraction  of  the  concrete;  second,  to  guard  against  breaking 
and  damage  in  case  of  settlement  of  the  sub-structure;  third, 
to  facilitate  sectional  construction  without  removing  tempo- 
rary obstructions  in  the  right  of  way.  The  usual  method  em- 
ployed to  accommodate  the  foregoing  is  the  employment  of 
steel,  wood  or  iron  dividers,  or,  as  they  are  called,  dividing 
plates  of  suitable  shapes  and  thickness,  which  are  set  or 
placed  at  intervals.  After  their  removal  the  open  joint  or 
space  displaced  by  it  is  filled  with  sand  or  other  suitable  ma- 
terial. 

The  disadvantages  of  this  method  are  clearly  shown  when 
the  following  is  considered:  First,  it  is  had  policy  to  leave 
the  plates  in  position  antil  the  concrete  has  attained  its  in- 
itial or  final  set,  as  it  may  bond  together.  The  removal  of  the 
plates  then  certainly  becomes  at  times  dangerous  and  trouble- 
some. Second,  the  premature  removal  of  the  plates  often  de- 
stroys all  edges,  which  have  to  be  replaced  after  the  forms 
are  stripped.  Third,  it  prevents  a  continuous,  uninterrupted 
operation  and  saving  of  labor,  as  the  forming  as  well  as  the 
filling  of  the  joints  with  the  filler  can  only  be  made  after  the 
concrete  has  become  sufficiently  hard  or  set. 

It  is  the  purpose  of  the  present  invention  to  overcome  the 
described  defects  and  to  produce  what  I  term  perishable  di- 
viding plates,  which  deteriorate  under  atmospheric  influences 
and  crumble  up  so  as  to  allow  of  expansion  and  contraction  of 
the  concrete  sections,  and  the  narrow  opening  formed  by  the 
deterioration  of  the  perishable  plate  will  be  filled  up  gradually 
bj  ilirt  or  dust  which  settles  therein.  Thus  the  novel  divid- 
ing plates  which  are  perishable  will  be  applied  between  the 
concrete  sections  and  will  remain  therein,  so  that  no  removal 
is  necessary,  whereby  time  and  wages  are  saved.  To  attain 
this  purpose  the  perishable  plates  consist  of  an  organic  sub- 
stance such  as  sawdust,  wood  meal  and  the  like,  a  mineral 
substance  such  as  common  sand,  and  a  glutinous  binding  ma- 
terial such  as  water-soluble  glue,  gum  tragacanth  or  the  like. 
The  proportions  in  which  such  materials  are  mixed  may  vary 
according  to  the  time  they  are  intended  to  stand  and  accord- 
ing to  the  atmospheric  condition  prevailing  in  certain  regions. 
The  sawdust  or  wood  meal,  for  instance,  is  mixed  with  some 
fine  sand  and  some  powdered  glue  and  the  perishable  plates 
are  pressed  into  shape  of  the  desired  size.  The  surfaces  of 
each  plate  are  treated  with  an  oily  substance  to  prevent  bond- 
ing with  the  concrete.  Each  plate  may  be  made  of  one  or 
more  layers  which  are  pressed  or  joined  together  to  attain 
sufficient  strength  or  stiffness.  A  perishable  plate  thus  pro- 
duced is  sufficiently  strong  to  act  as  a  dividing  plate  and 
elastic  enough  in  itself  to  accommodate  expansion  and  con- 
traction; in  the  course  of  time,  however,  by  atmospheric 
influence  and  action  it  will  deteriorate  and  leave  the  desired 
joint.  The  glutinous  substance  is  dissolved  and  the  sand  and 
sawdust  settle  in  loose  form.  In  the  case  of  a  curb  the  desired 
opportunity  for  expansion  is  given.  Similar  action  takes  place 
in  any  joint  so  far  as  the  destruction  of  the  dividing  plate  is 
concerned,  which  leaves  the  joint  open  to  receive  whatever  dirt 
may  reach  it. 

The  invention  is  put  on  the  market  by  F.  William  Stocker, 
Inc.,  1031  Clinton  St.,  Hoboken.  X.  J.,  who  deal  also  in  pro- 
tection bars,  waterproofing  and  other  appliances  and  mate- 
rials  for   concrete   construction. 


FLEET     OF     TRANSPORTATION     COMPANY'S 

motor  busses  in  use  in  Ban  Francisco,  Cal. 


Each  bus  is  fully  equipped  with  Goodrich  wireless  truck 
tires — ideal  for  passenger  service,  inasmuch  as  they  afford 
maximum  resiliency  and  add  materially  to  the  comfort  of  the 
ride.  Extra  resiliency  also  relieves  the  mechanism  of  much 
of  the  shock  it  would  otherwise  sustain  from  unevennesses  in 
the  road,  and  means  longer  life  to  the  vehicle  as  well  as  a 
diminution  in  repair  bills. 

When  you  reach  San  Francisco  this  year  keep  a  lookout 
for  a  LTniversal  bus,  note  the  condition  of  the  wireless  tires, 
ask  the  courteous  driver  regarding  the  mileage  already  deliv- 
ered, and  then  enjoy  a  restful,  vibrationless  ride. 


Wireless  Truck  Tires  on   Exposition   Busses 

A  fleet  of  ten  Jeffrey  1%-ton  passenger  busses  has  just 
been  put  into  service  by  the  Universal  Bus  and  Taxi  Com- 
pany, of  San  Francisco,  for  the  accommodation  of  visitors. 
Seven  of  these  are  shown  in  the  illustration. 


Trade  Notes 

The  Southwark  Foundry  and  Machine  Company,  Philade! 
phia,  Pa.,  will  hereafter  manufacture  the  Harris  valveless 
Diesel  engine  which  will  be  known  as  the  Southwark-Harris 
valveless  engine. 

The  Atlas  Portland  Cement  Company  is  preparing  to  build 
a  large  new  cement  plant  costing  about  $1,000,000,  one  mile 
east  of  Tippecanoe  City,  Ohio. 

Keuffel  &  Esser  Company,  New  York,  have  a  new  circular 
descriptive  of  their  surveyors'  duplex  slide  rule. 

The  Lynchburg  Foundry  Company  have  moved  their  gen- 
eral sales  office  from  Lynchburg,  Va.,  to  Chicago,  111.,  where 
they  have  located  in  the  People's  Gas  building,  with  G.  R. 
Johnson  as  general  sales  manager.  Their  pipe  factories  are 
at  Lynchburg  and  Radford,  Va.,  and  Anniston,  Ala. 

The  American  Granite  Company,  Milwaukee,  Wis.,  have 
just  closed  a  lease  of  their  Lohrville,  Wis.,  quarries,  the 
largest  in  the  west,  to  the  Universal  Granite  Company.  ?9 
South  La  Salle  street,  Chicago,  111.,  who  will  erect  a  new- 
large  crushing  plant  and  go  into  the  granite  block  and  crushed 
granite  business.  The  American  Granite  Company  will  take 
over  the  monumental  granite  business  and  continue  the  op- 
eration of  their  Red  Wausau  quarries  and  their  Milwaukee 
plant.     They  report  business  very  good. 

A.  D.  Cook,  Lawrenceburg,  Ind.,  is  now  the  manufacturer 
and  selling  agent  of  the  Cook  Well  Company's  goo  Is.  that 
company  retiring  from  active  business. 

The  Philadelphia  Quartz  Company,  of  Philadelphia.  Pa- 
has  extended  the  work  of  its  Rocmac  road  department  by 
opening  a  branch  office  in  Harrisburg,  Pa.,  with  M.  T.  Calef. 
road  engineer  for  the  company,  in  charge,  and  one  in  Ander- 
son, Ind.,  with  B.  E.  Miller  in  charge. 
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EDITORIAL 


In  a  democratic  form  of  govern- 
NATIONAL  nient  the  legislative  and  executive 
HIGHWAYS  departments  follow  the  demands  of 
their  constituents  and  seldom  or 
never  attempt  the  control  or  influencing  of  the  people 
by  the  methods  used  in  countries  whose  forms  of  gov- 
ernment are  more  or  less  paternal. 

To  be  sure,  much  legislation  is  enacted  which  has 
an  educational  or  paternal  object  more  or  less  clearly 
indicated,  but  such  laws  are  passed  under  the  pressure 
of  constituents  of  the  law-makers  and  do  not  express 
any  definite  theory  of  the  principles  of  government. 
Moreover,  unless  a  large  'majority  of  the  people  are 
favorable  to  the  laws  thus  pushed  thru  the  legisla- 
ture, the  executive  departments,  in  their  turn  con- 
sidering their  constituents  and  their  votes,  fail  to  en- 
force the  laws  and  conditions  are  worse  than  if  the 
laws  had  not  been  passed,  even  from  the  standpoint 
of  education. 

It  is  a  common  experience  among  those  who  are 
trying  to  develop  some  movement  for  the  benefit  or 
the  advancement  of  the  public  that  the  need  and  the 
value  of  the  project  must  first  be  demonstrated  thru 
private  initiative  and  that  then,  public  opinion  being- 
aroused  in  its  favor,  the  governmental  body  takes  it 
over  and  thereafter  operates  and  develops  it  as  a  pub- 
lic charge. 

The  projects  for  the  establishment  and  construction 
of  national  highways  have  been  following  the  line 
above  laid  out.  Very  attractive  general  systems  of 
national  and  inter-state  highways  have  been  laid  out 
and  Congress  has  been  besieged  by  many  organiza- 
tions and  to  some  extent  by  the  general  public  with 
requests  and  even  demands  that  the  National  Govern- 
ment assume  the  construction  of  such  a  system.  I'p 
to  the  present  time,  public  opinion  in  general  has  not 
been  positively  in  favor  of  such  an  extension  of  gov- 
ernmental activities  and  the  majority  in  Congress  has 
really  represented  the  ideas  of  the  majority  of  the 
people.  The  same  is  true  in  some  states,  such  as  In- 
diana, where  public  opinion  is  not  yet  favorable  to 
state  construction  and  control  of  main  highways,  not- 
withstanding the  successful  experience  of  neighboring 
and  other  states  where  state  highway  construction  has 
been  satisfactory  in  proportion  to  the  extent  of  the 
state  control. 
June,  i9ir, 


Meantime,  the  National  Old  Trails  road,  the  Lin- 
coln highway,  the  National  Parks  highway,  and  within 
a  few  days  the  Dixie  highway,  have  been  promoted 
by  those  most  interested  in  these  lines,  and  their  con- 
struction is  being  induced  by  every  means  possible. 
This  construction  must  be  irregular  in  quality  and 
cost  because  it  must  be  done  by  the  local  communi- 
ties. Numerous  other  long  north-and-south  and  east- 
and-west  lines,  as  well  as  shorter  lines,  have  had  their 
days  of  prominence  and  have  proved  too  serious  prob- 
lems for  private  initiative  to  solve.  All  of  them,  as 
well  as  the  agitation  in  Congress  and  the  few  laws 
and  appropriations  which  have  found  their  way  thru. 
have  been  educative,  and  ultimately,  the  promoters  of 
the  roads  mentioned,  and  others  yet  to  come  up,  will 
demonstrate  the  value  of  national  lines  and  a  national 
system  sufficiently  to  influence  a  majority  of  the  peo- 
ple to  consider  them  favorably,  when  legislation  and 
appropriations  will  follow. 

Perhaps  because  of  the  rivalries  stimulated  by  the 
promoters  between  competing  lines  for  the  location  of 
the  national  line,  especially  in  the  case  of  the  Dixie 
highway,  the  influence  of  local  conditions  and  of  local 
organizations  upon  the  location  of  the  main  line  has 
been  fully  demonstrated,  and  will  in  time  form  the 
basis  of  a  strong  argument  in  favor  of  control  of  the 
lines  of  the  system  by  a  national  authority,  which  can 
be  outside  and  influenced  but  little  by  local  jealousies 
and  special  interests,  at  the  same  time  that  it  will  take 
into  consideration  the  demands  of  local  traffic  and 
take  care  of  the  national  characteristics  of  the  line. 

This  conflict  of  local  interests  has  been  more  pro- 
nounced in  the  case  of  the  Dixie  highway  than  in  that 
of  the  National  Old  Trails  or  the  Lincoln  highways 
because  the  latter  follow  closely  old  established  con- 
tinental lines  of  travel  and  the  location  of  but  little 
of  their  lengths  could  be  contested  or  changed  by  in- 
terests off  of  those  continental  lines.  Indeed,  the  great 
majority  of  the  local  as  well  as  national  interest  is 
concentrated  on  those  lines. 

We  may  soon  look  for  greater  favor  for  the  project 
of  national  highways  under  some  form  of  national 
control  and  financing,  tho  it  may  be  some  years  befi  " 
national  highway  expenditures  will  vie  with  river  and 
harbor  appropriations. 


FINANCING  AND  BUILDING 
A  COUNTY  HIGHWAY 


The  financing  of  the  construction  of  a  road  is 
a  problem  of  engineering  as  well  as  the  construc- 
tion itself,  the  only  difference  being  that  in  the 
first  case  men  are  to  be  brought  into  proper  rela- 
tions with  the  improvement  and  in  the  other  the 
materials  are  to  be  placed  where  they  will  do  the 
most  good.  This  article  shoivs  the  problems  aris- 
ing in  a  Michigan  case,  where  the  conditions  are 
similar  to  those  in  many  other  counties  in  the 
state,  the  public-spirited  way  in  which  they  were 
attacked,  and  the  marked  success  resulting  from 
intelligent,  concerted  effort  on  a  well  considered 
course  of  action. 

The  story  of  the  financing  of  the  road  is  supple- 
mented by  brief  descriptions  of  the  methods  and 
apparatus  used  in  building  the  road,  which  is  now 
ivell  under  way,  the  first  section  to  be  completed 
this  summer. 


MICHIGAN  has  a  township  system  of  building  roads 
which  has  been  in  operation  for  many  years.  Some 
years  ago  this  system  was  supplemented  by  an  op- 
tional county  system.  Under  the  provisions  of  this  law,  the 
county  could  by  vote  choose  to  build  roads  under  a  board 
of  county  commissioners,  who  have  certain  powers  of  issuing 
bonds  and  levying  taxes.  The  state  has  a  system  of  awards 
whereby  the  townships  and  counties  building  roads  receive 
state  aid  in  the  shape  of  a  certain  payment  toward  the  cost 
of  a  road,  which  is  proportional  to  the  mileage  and  also  bears 
a  certain  relation  to  the  quality  of  the  road,  and  therefore 
to  a  certain  extent  to  its  cost  per  unit  of  length.  The  state 
has  set  definite  amounts  per  mile  which  it  will  pay  for  each 
class  of  road  built  under  the  specifications  and  supervision 
of  its  highway  department.  Applications  are  made  for  these 
awards  and  they  are  made  as  rapidly  as  the  appropriations 
made  by  the  legislature  will  permit  and  the  county  and  town- 
ship authorities  comply  with  the  provisions  of  the  law  and 
the  regulations  of  the  state  highway  department. 

In  Bloomfield  township,  southeast  of  Pontiac,  Oakland 
county,  and  running  up  to  the  village  of  Birmingham,  is  a 
district  composed  principally  of  the  large  estates  and  coun- 
try homes  of  influential  and  wealthy  Detroit  business  men. 
Among  them  is  Edwin  S.  George.  The  road  he  travelled  be- 
tween Detroit  and  his  home  was  a  fair  sample  of  a  much- 
used,  little-cared-for  trunk-line  highway.  In  spots  it  was 
tolerably  good.  In  other  spots  it  was  rutted  and  gullied,  and 
in  wet  weather  immeasurably  muddy.  In  the  village  of  Bir- 
mingham itself,  there  was  a  hilly  mile  of  the  worst  highway 
to  be  found  in  the  county,  a  spot  where  stalled  autos  were 
the  rule  rather  than  the  exception  in  bad  weather.  The 
road  has  one  section  of  improved  roadway,  representing  the 
enterprise  of  one  township  in  Oakland  county  and  one  in 
Wayne  county. 

Mr.  George  lost  patience  and  put  the  situation  before  the 
board  of  supervisors  in  Pontiac  in  no  uncertain  way  and 
asked  why  the  road  could  not  be  concreted  during  the  next 
season. 


He  was  informed  of  the  peculiar  system  of  county  road 
building  in  effect  in  Oakland  county.  There  are  twenty-five 
townships  in  the  county.  From  a  large  number  of  them 
there  had  come  objections,  two  years  before,  to  the  abandon- 
ment of  the  old  township  method  of  highway  improvement, 
and  it  had  finally  been  necessary  to  make  practical  pledgas 
that  each  township  would  receive  each  year  at  least  one 
mile  of  improved  road,  unless  arrangements  were  made 
among  townships  to  exchange  their  shares  in  any  particular 
year.  The  bond  issue  had  failed  to  carry  and  the  county 
depended  for  funds  on  the  two-mill  tax  which  the  county 
board  is  authorized  by  law  to  levy. 

Should  the  county  board  of  supervisors  undertake  the 
improvement  of  a  long  stretch  of  road  in  Bloomfield  town- 
ship, it  would  consume  so  much  of  their  funds  as  to  make 
impossible  the  completion  of  the  of  the  roads  pledged  to 
other  townships. 

As  a  means  of  removing  the  difficulties,  Mr.  George,  after 
conference  with  a  number  of  friends,  proposed  that  if  the 
county  would  complete  in  1915  a  16-foot  concrete  road  from 
Birmingham  toward  Detroit  to  the  end  of  the  existing  road 
already  built  in  Royal  Oak  township,  he  would  duplicate  the 
reward  paid  by  the  state,  namely  $3,400  a  mile.  The  further 
condition  was  imposed  that  Birmingham  must  pave  its  mile 
of  main  street.  With  the  mile  in  Birmingham  the  road  is 
nearly  six  miles  long. 

This  offer  met  the  approval  of  the  state  highway  com- 
missioner and  was  duly  considered  by  the  board.  It  meant 
the  obtaining  of  half  the  trunk-line  highway  at  a  cost  to 
Oakland  county  of  about  $8,000  a  mile.  The  result  was  that 
the  county  accepted  the  offer.  That  was  last  October.  This 
spring  Mr.  George,  jointly  with  the  board,  signed  the  con- 
tract which  gave  the  work  of  building  the  road  to  the  R.  D. 
Baker  Construction  Company,  of  Detroit.  They  are  to  com- 
plete it  by  August  15  and  the  work  is  now  under  way. 

It  is  generally  understood  that  Edwin  S.  George  has 
levied  on  a  number  of  his  friends  and  neighbors  to  make  up 
that  $3,400  a  mile  for  about  five  miles  of  road,  but  that  is 
not  an  official  announcement. 


TRANSVERSE  EXPANSION  JOINT  having  steel  plates 
to  protect  the  edges  of  the  sections  of  concrete,  the  plates  be- 
ing anchored  in  the  concrete  as  shown  by  the  dotted  lines,  and. 
the  space  between  them  filled  with  a  compressible  asphait 
felt. 
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EXPANSION  JOINT  and  its  protection  (is  they  show  in  the 
surface  of  the  pavement  when  in  use. 

rfj 

This  successful  bit  of  highway  promotion  woke  up  the 
business  men  of  Pontiac.  That  busy  county  seat  saw  a  con- 
crete highway,  broad  and  inviting  to  motorists  and  farmers 
alike,  coming  within  six  miles,  and  stopping  there.  More 
than  that,  Pontiac  is  the  terminus  of  three  miles  of  improved 
road  running  in  a  northwesterly  direction,  tapping  farm 
country  and  forming  the  first  step  in  better  travelling  facili- 
ties to  the  towns  of  Holly,  Clarkston  and  Waterford.  This 
break  of  nearly  six  miles  in  a  line  now  having  nearly 
seventeen  miles  of  concrete  highway  is  hilly,  rough  and  hard 
to  travel. 

O.  J.  Beaudette,  manufacturer  of  auto  bodies,  and  W.  L. 
Day,  manager  of  the  General  Motors  Truck  Company;  E.  P. 
Waldron,  since  made  president  of  the  Pontiac  Commercial 
Association  because  of  his  connection  with  this  enterprise, 
and  others,  began  work.  Mr.  Beaudette  started  a  subscrip- 
tion list  with  $1,000  and  the  idea  that  what  George  had  done 
other  people  could  do. 

Regular  and  occasional  users  of  the  road,  two  hundred  out 
of  four  hundred  automobile  drivers  in  Pontiac,  and  many 
others  subscribed  sums  ranging  from  $10  to  $100.  Real  es- 
tate men  and  owners,  cottagers  who  find  pleasure  at  the 
various  lake  resorts,  non-resident  property  owners  were  ap- 
proached and  replies  and  checks  were  received  from  Maine 
to  Missouri. 

The  subscription  reached  $15,300,  duplicating  the  state 
reward  on  all  of  the  missing  link  except  about  a  mile  which 
would  have  been  built  during  the  present  year  as  Bloom- 
field  township's  share  of  the  general  fund.  The  list  is  said 
to  be  one  of  the  best  testimonials  to  the  value  and  apprecia- 
tion of  good  roads  that  has  ever  been  compiled  in  Michigan. 
It  represents  free  gifts  from  every  class  and  condition  of 
road  users  from  the  business  firm  which  will  use  the  high- 
way daily,  to  the  summer  resident  who  may  drive  over  it 
half  a  dozen  times  in  a  season,  and  the  man  living  across  the 
county  who  will  probably  get  most  satisfaction  from  it  sim- 
ply because  he  knows  it  is  there. 

Then  the  committee  went  before  the  supervisors,  wanting 
the  road  completed  in  1915.  The  townships  rebelled.  The 
Birmingham-Royal  Oak  five  miles  of  construction,  even  at 
$8,000  a  mile  or  thereabout,  would  drain  the  general  road 
fund  until  there  was  just  about  enough  money  left  for  those 
scattered  twenty-three  bits  of  road  promised  the  rest  of  the 
county.     Some  local  statistician  figured  out  that  it  was  going 


to  take  seventy-six  years  at  the  present  rate  of  work 
to  finish  all  the  county  roads,  and  not  one  was  willing 
to  make  it  seventy-seven.  The  board  left  the  matter 
in  the  hands  of  the  road  committee.  This  committee 
raised  the  further  objection  that  there  was  not  room 
for  the  double-track  interurban  line  of  the  Detroit- 
Pontiac  railway  on  about  a  mile  of  the  road  on  which 
it  was  located. 

So  the  subscription  committee  went  forth  once 
more  and  interviewed  property  owners  on  the  line 
in  the  Bloomfield  district,  and  imparted  so  much  of 
their  own  enthusiasm  to  those  property  owners  that 
a  promise  of  a  free  gift  of  enough  land  for  the  tracks 
was  made. 

Then  the  workers  tackled  the  apportionment  prob- 
Iem.  They  showed  that  each  township  would  lose 
from  $250  to  $1,000  if  the  gifts  of  the  subscribers 
were  turned  back.  At  this  moment  they  also  pro- 
posed a  compromise,  which  was  that  the  road  be  pre- 
pared between  Pontiac  and  Birmingham  in  1915  and 
the  work  actually  finished  before  July  1.  191(1.  This  was  ac- 
cepted. The  compromise  included  the  building  of  one  and  a 
third  miles  of  concrete  road  on  that  stretch  this  year  and 
work  will  shortly  be  started  on  it. 

The  entire  road  is  now  assured,  linking  the  two  automo- 
bile building  cities  of  Detroit  and  Pontiac  with  a  continuous 
modern  pavement.  That  it  is  to  be  ready  next  year,  instead 
of  several  years  from  this  time,  is  due  to  the  efforts  of  the 
committee,  E.  P.  Waldron,  chairman;  O.  J.  Beaudette,  treas- 
urer; W.  L.  Day,  Dr.  R.  Y.  Ferguson  and  Harry  Coleman. 
The  chief  thing,  however,  is  that  Oakland  county  has  awak- 
ened to  the  need  of  a  bond  issue  for  good  roads,  large  enough 
to  make  possible  the  completion  of  all  main  highways  within 
three  or  four  years,  before  the  state  of  Michigan  gets  thru 
paying  rewards.  Oakland  has  been  contributing  to  the  work 
in  other  counties  and  is  just  beginning  to  realize  that  she 
must  hurry  to  get  a  return  on  her  money. 

The  board  of  county  road  commissioners  of  Oakland  coun- 
ty, Mich.,  of  which  Pontiac  is  the  county  seat,  is  composed  of 
John  Adams,  chairman;  Thomas  Lytle  and  Robert  Gamer. 
Martin  Deglopper  is  the  engineer,  Floyd  B.  Babcock,  clerk, 
and  Stanley  C.  Rogers,  deputy  clerk. 

The  contract  for  the  section  southeast  of  Birmingham  was 
taken  by  the  R.  D.  Baker  Construction  Co.,  of  Detroit,  at  the 
following  prices: 

Grading  per  100  feet,  including  preparation  of  road  bed, 
rolling,  forming  shoulders  and  improving  ditches,  $14.22. 

Concrete  in  roadway,  complete  in  one  course,  including 
rolling  sub-grade  and  sprinkling  completed  pavement,  per 
square  yard,  $1.67. 

Hard-burned  clay  tile,  per  linear  foot,  4-in.,  10  cents;  6-in., 
15  cents;   12-in.,  40  cents;   15-in.,  70  cents. 

Furnishing  and  placing  headwalls,  culverts,  culvert  exten- 
sions or  repairs  per  cubic  yard,  $6.00. 


Slli]':  FORMS  for  lonercte  road  and  method  of  placing  pro- 
tection  for  expansion  joint,  showing  their  relations  in  use. 
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Furnishing  and  replacing  reinforcing  steel  in  culverts,  per 
pound,  3  cents. 

Building  concrete  catch-basins  with  cast-iron  inlets,  each, 
$1.25. 

Completed  road  constructed  according  to  specifications, 
based  on  quantities  as  estimated,  but  without  steel  protection 
plates,  $58,400.06. 

Complete  road,  including  joint  protection,  $59,674.27. 

The  width  of  the  concrete  is  16  feet  and  its  total  area  is 
42,000  square  yards.  The  cement  is  8  inches  thick  in  the 
center  and  6  inches  at  the  sides  and  it  has  no  curb. 

The  specifications  used  are  those  of  the  Michigan  State 
highways.  Class  F,  cement  concrete.  Under  them  the  con- 
crete roadway  is  made  6  inches  thick  in  one  course,  the 
mixture  being  1  part  Portland  cement,  1%  parts  of  clean, 
sharp  sand  and  3  parts  of  broken  stone  or  gravel. 

The  sand  must  be  free  from  loam,  clay,  vegetable  matter 
and  dust,  well  graded  from  fine  to  coarse  so  that  the  voids 
shall  not  be  greater  than  33  per  cent,  as  determined  by  sat- 
uration, all  the  sand  passing  a  %-inch  mesh  screen  when  dry. 
The  coarse  aggregate  may  be  either  clean,  hard,  durable 
crushed  stone  or  screened  washed  gravel,  graded  in  size  from 
material  retained  on  %-inch  mesh  to  that  passing  2%-inch 
mesh  screen.     Batch  mixer  is  required. 

Transverse  expansion  joints  are  required  at  least  every  30 
feet  of  the  length  of  the  pavement.  The  joints  may  be  made 
concrete  are  then  smoothed  off  and  the  joint  filled  with 
paving  pitch  not  soft  enough  to  bleed  in  hot  weather  nor 
of   heavy   3-ply   tar   paper,   or   may   be   formed    by   placing   a 


beveled  Mi-inch  board  shaped  to  fit  the  crown,  which  is  with- 
drawn after  the  concrete  has  set.  The  rough  edges  of  the 
brittle  enough  to  chip  in  cold  weather.  The  lower  price  for 
the  completed  pavement,  quoted  above,  is  for  the  use  of  this 
sort  of  joint.  The  Baker  steel  joint  protection  plate  was 
also  bid  upon,  and  increases  the  total  cost  of  the  pavement 
about  $1,275. 

The  supply  of  material  for  a  concrete  road  is  one  of  the 
most  important  practical  details  connected  with  its  construc- 
tion. The  contractors  have  supplied  themselves  with  the 
Weller  elevating,  washing  and  storage  equipment,  which  re- 
duces the  hand  labor  to  a  minimum.  It  is  made  by  the 
Weller  Mfg.  Co.,  of  Chicago.  The  pit  gravel  and  sand  are 
delivered  in  drop-bottom  cars  which  dump  into  a  track  hopper 
placed  below  the  railroad  track.  In  this  hoppe/  Is  an  apron 
conveyor  which  delivers  the  material  to  a  standard  Weller 
stone  and  ore  elevator,  which  carries  it  to  a  sand  washer 
set  on  top  of  the  storage  bins,  about  20  feet  above  the  ground 
level,  making  the  total  left  about  30  feet.  The  washer  de- 
livers sand  to  one  of  the  two  storage  bins  and  gravel  to  the 
other.  Each  bin  is  about  11  feet  square  and  11  feet  deep  and 
is  set  about  10  feet  above  the  ground,  so  that  teams  or  in- 
dustrial railway  cars  run  under  them  and  receive  their  loads 
directly. 

The  approved  method  of  delivery  of  materials  to  a  con- 
crete road  under  construction  is  by  an  industrial  railway 
with  a  small  locomotive  and  trains  of  contractors'  dump  cars. 
If  the  sand  and  gravel  washing  plant  can  be  located  near 
the  middle  point  of  the  work  on  the  railroad  or  a  temporary 
track  running  from  it,  the  cost  of  preparation  and  delivery  of 
materials  is  reduced  to  a  minimum. 

The  washer  for  concrete  material  is  made  by  the  Stocker 
Material  Washer  Co.,  of  Highland,  111.  It  has  the  advantage 
that  the  dirty  water  is  discharged  from  the  machine  at  the 
end  where  the  unwashed  material  enters,  and  the  clean  water 
enters  the  machine  where  the  clean  gravel  and  sand  are  dis- 
charged, the  material  having  been  alternately  dropped  into 
the  water,  agitated,  lifted  out  and  carried  a  short  distance 
forward  and  again  dropped  into  the  water,  each  time  advanc- 
ing into  cleaner  water.  The  chutes  handling  the  material 
can  be  set  so  as  to  change  the  time  which  it  takes  the  ma- 
terial to  pass  thru  the  machine  according  to  the  amount  of 
washing  it  requires. 

The  water  used  on  the  work  is  pumped  three  hundred 
yards,  three-inch  pipe  being  used. 

TRACTIOX-EXGIXE-ROLLER  and  trailer  used  for  rolling 

sub-grade  and  hauling  materials. 
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UPPER  CUT  SHOWS  side  forum  ioined  to  make  tin  m  con- 
tinuous. Lower  cut  shows  tico  sections  of  the  channel-shaped 
side  rail  with  fish-plate  attached  to  one  of  them.  The  plate 
slides  under  the  eccentric  roller  on  the  other  channel  find  the 
pins  slip  into  the  holes.  A  port  turn  ot  the  roller  hinds  the 
plate  in  place  and  makes  the  joint  rigid. 

In  preparing  the  sub-grade  for  the  reception  of  the  con- 
crete pavement  the  Baker  company  use  Port  Huron  road 
rollers,  and  other  apparatus  from  the  line  of  road-making  ma- 
chinery made  by  the  Port  Huron  Engine  and  Thresher  Co., 
Port  Huron,  Mich.  The  design  of  these  rollers  is  exceed- 
ingly simple  because  the  operation  of  a  road  roller  is  often 
intrusted  to  unskilled  labor  and  the  danger  of  accident,  as 
well  as  the  frictional  wear  of  the  machine  from  neglect, 
must  be  reduced  to  a  minimum.  Outside  gear  trains,  re- 
duced to  four  in  number,  location  of  shafts  so  that  they  are 
outside  and  easily  accessible,  simple  modern  valve  motion, 
are' some  of  the  points  of  simplicity  and  convenience  of  main- 
tenance which  are  prominent  in  the  design. 

The  front  rollers  are  so  attached  to  the  yoke  that  they 
conform  to  great  unevenness  in  the  roadway  without  strain. 
The  rear  rollers  are  side  hung,  so  that  the  wheel  base  is 
short  enough  to  permit  short  turns,  a  very  great  convenience, 
if  not  an  absolute  necessity  many  times.  The  axles  are  re- 
movable and  reversible  for  renewal  of  bearings  and  the  hubs 
have  renewable  bushings. 


The  concrete  mixer  used  on  the  work  is  the  batch  mixer 
made  by  the  Koehring  Machine  Company,  Milwaukee,  Wis. 
This  is  a  modern  design  which  may  be  fitted  with  a  batch 
hopper  or  the  automatic  loading  skip,  a  great  time-saver  in 
charging  the  mixer.  It  may  be  used  with  a  distributing  chute 
or  with  boom  and  bucket  delivery.  Another  new  Koehring 
idea  is  the  batch  meter.  This  may  be  set  to  ring  a  bell  at 
the  end  of  a  fixed  time  of  mixing,  and  counts  the  number  of 
batches,  so  that  there  can  be  no  doubt  as  to  the  thoroness 
of  the  mixing  of  the  concrete  and  there  is  an  exact  measure 
at  the  machine  of  the  volume  of  concrete  turned  out.  This 
is  one  of  the  most  valuable  accessories  of  the  concrete  mixer 
that  has  been  devised. 

Concrete  pavements  are  protected  from  the  formation  of 
longitudinal  cracks  due  to  settlement,  contraction  and  traffic 
if  they  are  lightly  reinforced  with  such  material  as  Kahn 
road  mesh,  which  is  furnished  with  diamonds  of  two  sizes. 


fy 


AUTOMATIC  STRIKE  AND  FINISHING  MACHINE  for 
concrete,  giving  it  any  desired  crown;  and  a  float  in  the  rear 
transvt  rsely  of  the  road.  U-veiiua  the  concrete  to  the  desired 
depth;  a  vibrator  pan  about  eighteen  im  hes  back  of  the  strike, 
irhich  is  twenty  inches  wide  and  compresses  and  shapes  the 
concrete,  giving  it  any  desired  crown,  and  a  float  in  the  rear 
which  finishes  the  surface.  The  machine  moves  by  its  own 
•power,  a   three-horse-power  gasoline  engine. 
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6  by  12  and  6  by  16  inches,  the  amount  of  metal  varying 
in  the  four  sizes  of  mesh  bars  used  from  0.027  square  inch  of 
longitudinal  area  per  foot  of  width  to  0.079  square  inch  of 
transverse  area  per  foot  of  width.  The  cold-drawn  process 
used  in  manufacturing  insures  great  unit  strength  and  high 
elastic  limit  thruout.  The  mesh  bars  will  bend  fiat  when 
cold  thru  180  degree  angle  without  a  sign  of  fracture. 

Reinforcing  material  is  used  only  in  those  sections  of 
road  where  local  conditions  make  such  reinforcement  neces- 
sary. Such  conditions  may  be  due  to  unstable  foundations, 
bridges  or  fills  where  settlement  is  likely  to  occur.  Approxi- 
mately one-third  of  the  section  under  contract  will  be  rein- 
forced, Kahn  mesh  being  used  as  reinforcing  material. 

At  the  outset,  the  Oakland  county  commissioners  made  a 
careful  inspection  of  the  concrete  roads  which  were  built  in 
Wayne  county  and  decided  that  it  would  be  wise  to  follow  the 
practice  of  using  armor  plate  joints.  In  the  beginning  of  the 
work  in  Wayne  county,  armor  joints  were  not  used  and  roads 
so  constructed  have  given  relatively  poor  results,  cracks 
soon  appearing  and  the  joints  themselves  soon  showing  seri- 
ous disintegration.  Later  roads  constructed  in  Wayne  county 
with  armor  joints  are  now  in  good  condition  with  the  excep- 
tion of  a  few  longitudinal  cracks  which  are  repaired  by 
tarring.  On  the  Oakland  county  road.  Baker  armor  joints 
are  being  used.  These  are  %-inch  thick  and  present  only  a 
thin  surface  of  metal  on  the  wearing  surface  of  the  road. 
This  metal  strip  wears  down  evenly  with  the  road  surface. 
The  joint  in  position  in  the  surface  of  a  road  is  shown  by 
the  accompanying  illustration. 

The  contractor  is   using  side  rails   to  insure   true  grade. 


These  are  of  the  Baker  type  and  consist  of  6-inch  by  %-ijich 
channels  locked  by  means  of  an  eccentric  pin  and  fish  plate. 
These  rails  are  of  unusual  strength  so  as  to  permit  of  the 
direct  compacting  of  the  concrete  and  rolling  of  the  road 
surface  before  their  removal.  They  are  set  in  place  by  means 
of  small  supporting  stakes  driven  in  line  at  the  side  of  the 
road  and  teed  to  grade  from  one  supporting  stake  to  another. 
The  rails  are  held  true  to  grade  and  line  by  means  of  di- 
ametrical guys  and  braces  operating  in  connection  with  the 
supporting  stakes.  The  accompanying  illustration  shows  the 
position  of  the  side  rails  in  place. 

Instead  of  finishing  the  road  surface  by  hand  as  has 
usually  been  the  case,  this  work  is  finished  by  means  of  a 
machine,  which  permits  the  use  of  a  plastic  mix  instead  of 
a  wet  or  sloppy  mix,  such  as  has  generally  been  used  in  con- 
crete road  construction  where  hand  finishing  has  been  em- 
ployed. In  hand  finishing  the  workmen  are  often  inclined 
to  take  advantage  of  any  opportunity  to  lessen  the  physical 
labor  involved,  and  since  the  wet  or  sloppy  mix  is  easier  to 
handle  than  the  plastic  mix,  it  has  generally  been  employed, 
with  the  result  that  much  of  the  cement  is  washed  thru  and 
the  finished  surface  is  impoverished  and  weak,  cracking  or 
breaking  easily  and  sometimes  quickly  disintegrating.  The 
Baker  automatic  strike  and  finishing  machine  used  on  this 
road  produces  a  uniform  texture  for  the  entire  road  surface 
and  does  away  with  three  to  five  men,  depending  upon  the 
width  of  the  road. 

When  finished  the  concrete  surface  is  covered  with  earth 
and  kept  dampened  for  a  period  of  seven  days. 


THE   FINISHED   PAVEMENT. 
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STREET  LIGHTING  OF  LONDON 


By  W.  B.  Cooant,  Concord,  Mass. 


London,  England,  is  not  a  city  under  one  cen- 
tral city  government,  nor  is  it  a  system  of  co-ordi- 
nated boros,  like  New  York  City.  It  is  rather  a 
series  of  areas,  each  under  its  own  boro  govern- 
ment, with  certain  sanitary  and  improvement  fea- 
tures under  more  or  less  control  of  a  body  called 
the  London  County  Council,  whose  sphere  of  in- 
fluence includes  many  of  the  boros  ivhich  go  to 
make  up  the  metropolitan  district  called  by  the 
general  name  London. 

The  city  of  London  proper  covers  but  a  square 
mile  or  so  near  the  center  of  the  4,000,000  or 
5,000,000  population  which  may  be  counted  as 
within  the  reach  of  its  attraction. 

Street  lighting  is  not  one  of  the  matters  under 
the  control  of  the  London  County  Council,  and  so 
the  boros  within  Greater  London  shoiv  as  great 
differences  in  lighting  practice  as  may  be  found 
in  a  like  number  of  municipalities  anywhere.  This 
article  describes  some  of  the  installations  in  the 
central  city  of  London  and  adjoining  boros, 
enough  to  show  what  varieties  of  lighting  systems, 
both  electric  and  gas,  may  be  found  in  the  more 
progressive  sections  of  London. 


THE  public  lighting  of  the  streets  of  London,  England, 
presents  some  interesting  features,  partly  because  for 
the  most  part  it  is  a  recent  adaptation  of  modern 
equipment  to  antiquated  conditions.  Tho  the  modernizing 
of  London  street  lighting  came  tardily,  the  present  installa- 
tions in  several  of  the  boros  comprising  the  Metropolitan  Dis- 
trict are  admirable. 

Beginning  with  "the  City,"  London's  original  square  mile, 
now  given  over  to  wholesale  and  financial  houses,  the  prin- 
cipal lighting  provision  is  by  means  of  430  new  Oliver  "Ori- 
flamme"  arc  lamps,  of  2,000  and  3,000  candlepower,  mostly 
centrally  suspended  over  the  narrow  streets,  at  the  intersec- 
tion of  two  taut  guy  wires  secured  to  the  buildings  on  either 
side.  At  intersecting  ways  the  lamps,  pendent  from  their  sup- 
ports, which  are  secured  to  the  corners  of  buildings  diagonally 
opposite,  are  thus  located  opposite  the  centers  of  the  cross 
streets.  A  parliamentary  act  gives  the  city  authority  to  at- 
tach necessary  wires  and  fixtures  to  private  property.  In  the 
case  of  the  suspended  arc  lamps  the  winch  box  from  which  the 
lamp  is  controlled  is  located  on  the  building  wall,  while  on 
a  wall  opposite  are  located  the  conduit  containing  the  feed 
wires  and  a  cutout  controlling  the  lamp.  Incandescent  lamps 
in  clear  globes  are  also  installed  as  auxiliaries  on  refuges  in 
streets,  etc.  Exceptions  to  the  prevailing  type  of  arc  lamp 
in  the  city  are  14  Excello  arcs  of  4,000  candlepower  each, 
which  are  erected  on  tall  iron  poles  in  the  center  of  Holborn 
(street),  which  from  Newgate  to  Holborn  Bar  is  sufficiently 
wide  to  make  suspension  wires  impracticable.  Several  arc 
lamps  of  this  type  are  also  installed  on  the  intersecting 
Farringdon  street. 

The   city    let    the   contract   for   supplying   current   to    the 
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2,000  candlepower  lamps,  on  a  ten-year  contract,  to  the  City 
of  London  Electric  Lighting  Company,  at  £17  or  about  ?S3 
per  lamp  a  year,  and  for  the  4,000  candlepower  lamps  £21  or 
about  $102  per  year. 

The  next  boro  to  the  west  of  the  city  is  Holborn.  This 
boro  is  divided  between  business  and  residential  sections,  the 
latter  known  as  Bloomsbury.  The  principal  thorofare  is  the 
street  called  High  Holborn,  continuing  westward  as  New  Ox- 
ford street.  The  lighting  of  Holborn  boro  is  divided  about 
equally  between  gas  and  electricity.  Roughly,  the  former  is 
typical  of  the  western  and  the  latter  of  the  eastern  half  of 
the  boro.  The  electrical  equipment  is  entirely  of  incan- 
descent lamps,  in  clear  glass  lanterns.  Those  on  the  main 
thorofare  are  of  600  watts,  while  on  secondary  and  side  streets 
lamps  of  400,  300  and  lower  wattage  are  installed. 

New  Oxford  street,  from  Kingsway  west,  is  lighted  by  high 
pressure  gas  lamps,  which  are  practically  equivalent  per  unit 
to  the  3-lamp  groups  of  600-watt  tungsten  lamps  which  light 
High  Holborn,  the  continuing  street  toward  the  City.  Like- 
wise, side  streets  are  lighted  with  gas  lamps  of  equivalent 
candlepower  to  the  incandescent  electric  lamps  of  the  east 
half  of  the  boro.  Notable  features  of  the  High  Holborn 
lamps  are  several  group  lamps  which  are  installed  at  the 
foot  of  Gray's  Inn  road,  this  locality  being  known  as  Holborn 
Bar,  the  site  of  an  early  gate  to  the  City.  Group  incandescents 
of  GOO  watts  each,  with  a  few  nitrogen-filled  lamps  in  experi- 


HOLBORN   STREET,   in   the   "City"   of   London,   is    wide 

enough  to  allow  this  4,000-p.p.  Excello  lamp  on  a  refuge  <<>r 
pedestrians  in  the  center  of  the  street,  an  exception  to  the 
general  plan  of  arc  lamps  suspended  by  cross-wires. 
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HIGH  HOLBORX,  in  Holborn  boro.  has  want/  600-waM  in 
candescent  lamps  in  clusters  of  clear  glass  lanterns.  Note  lo- 
cation on  n  refuge  in  the  renter  of  the  street,  with  refuse  box 
and  entrance  to  underground  men's  lavatory. 
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mental  use,  are  installed  at   lavatories  located  in  the  center 
of  High  Holborn. 

Still  continuing  westward,  the  next  boro  is  St.  Marylebone, 
with  the  famous  Oxford  street  as  its  southern  boundary,  and 
the  fashionable  region  of  the  "West  End",  located  just  to  the 
north  of  this  street  of  fine  shops.  Oxford  street  roadway 
comes  within  the  jurisdiction  of  the  municipal  lighting  plant 
of  St.  Marylebone  boro.  On  the  opposite  side  of  the  street 
the  city  of  Westminster  begins.  Oxford  street,  thruout  its 
1.5  miles  of  length,  is  lighted  by  84  flaming  arc  lamps  of 
10-ampere  capacity  and  of  the  type  known  as  the  Union  Ex- 
cello.  Generally,  lamps  are  installed  in  pairs  pendent  by 
swan  necks  from  high  poles  erected  in  the  center  of  the 
street.  There  are  also  six  lamps  similarly  installed  on  Regent 
street. 

The  posts  are  of  iron,  with  ornamental  iron  work  between 
the  branches  at  the  top,  and  are  painted  black.  They  are 
spaced  at  50  to  65-yard  intervals,  and  the  arc  of  the  lamp  is 
uniformly  25  feet  above  the  roadway.  The  lamps  are  con- 
nected nine  in  series  and  are  operated  on  4sn-volt  direct  cur- 
rent, exerting  1,500  to  2,000  candlepower.  Of  the  90  arc 
lamps  in  service,  52  are  operated  ordinarily  all  night,  with 
3,940  hours  of  service  a  year,  and  38  are  operated  until  12:30 
a.  m.,  with  2,400  hours  of  operation  a  year.  For  the  90 
lamps  the  lighting  department  charges  the.  boro  £1,837  or 
practically  $9,000  a  year. 

Thruout  the  secondary  business  streets  and  the  residential 
section,  incandescent  lamps  are  operated.  Xitrogen-filled 
lamps  are  being  gradually  introduced  where  large  units  are 
required.  This  is  particularly  true  of  the  region  about  Maryle- 
bone road  and  Baker  street,  where  an  ornamental  lighting  ar- 
rangement is  installed,  consisting  of  5-lamp  and  3-lamp  stand- 
ards at  intersecting  streets  and  in  front  of  the  Baker  Street 


station.     The  incandescent  units  are  of  300,  2nn  and  100  watts, 
and  are  enclosed  in  alba  balls. 

Gas  lanterns  have  been  converted  to  uses  of  electricity. 
Three-burner  lanterns  at  street  intersections,  and  in  central 
locations  on  refuges,  now  contain  three  80-watt  tungsten 
units:  double-burner  gas  lanterns  are  equipped  with  two  60- 
watt  lamps,  and  single  burner  lanterns  now  have  two  40-watt 
tungstens.  The  municipal  lighting  plant  supplies  240-volts 
direct  current. 

The  mode  of  adapting  the  gas  posts  and  lanterns  to  elec- 
tric uses  is  of  interest.  The  conductor  was  carried  up  thru 
the  center  of  the  lantern  by  a  small  pipe  to  a  position  above 
the  reflector,  which  is  of  double  convex  shape  and  white 
enameled.  The  pear-shaped  bulbs  are  installed  thru  openings 
in  the  lower  side  of  the  reflectors,  just  large  enough  to  admit 
their  stems.  All  two-lamp  lanterns  are  square,  the  lamps 
being  installed  at  right  angles  with  the  street.  The  poles 
are  10  and  11.6  feet  high.  Three-lamp  lanterns  are  hexagonal, 
on  15-foot  posts,  and  the  reflector  is  slightly  convex,  the 
lamps  being  grouped  closely  in  the  center.  Refuge  posts  and 
lanterns  are  painted  a  dull  red,  while  those  at  curbs  are  dark 
green. 

All  incandescent  lamps  in  this  system  are  controlled  by 
a  hand  switch  located  in  the  crotch  of  the  supports  of  the 
lantern.  The  same  force  of  men  that  cleans  and  renews  at- 
tends to  the  lighting,  each  man  caring  for  150  lanterns. 
There  are  3,550  incandescent  lanterns  in  St.  Marylebone.  85 
of  them  3-lamp  refuge  lights  and  the  remainder  2-lamp  curb 
lights. 

The  city  of  Westminster,  lying  directly  south  of  St.  Maryle- 
bone, is  at  present  provided  with  a  rather  mixed  and  ineffi- 
cient street  lighting  system.  Old-style  arc  lamps  and  high- 
oressure  gas  lamps  are  interspersed.  The  latter  provide  a 
fairly    brilliant    lighting    for    the    important    Victoria    street. 
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FLAMING  ARC  LAMPS  in  centet 
line  between  St.  Marylebone  and  Wi 


of  Oxford  street,  on  the 
stminster  boros. 
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STREET  LIGHTS  IN  ST.  MARYLEBOXE. 
Three-light  group  of  incan-  Tuo  incandescent  lamps  in 

descent  lamps  in  old  gas  Ian-      an  old  gas  lantern, 
tern. 


& 


while  the  Strand  is  helped  out  hy  the  many  electric  signs 
and  window  lighting.  Otherwise,  this  noted  thorofare  would 
he  dismal  by  night. 

Lighting  of  the  Thames  embankment  is  cared  for  by  the 
London  County  Council.  The  installation  consists  of  large 
eandlepower  incandescents  in  gas  globes  supported  on 
"dolphin"  iron  standards  erected  on  the  embankment  wall, 
and  arc  lamps  on  high  poles  on  the  opposite  curb.  Grouped 
incandescent  units  in  the  center  of  the  refuges  are  auxiliaries. 

The  lighting  of  the  western  boros  of  Fulham  and  Ham- 
mersmith is  much  alike,  and  is  marked  improvement  over  the 
gas  lighting  that  formerly  prevailed.  In  both  boros  the  prin- 
cipal streets  are  lighted  by  groupings  of  4,  5  and  6  100-watt 
tungsten  lamps  in  clear  glass  bowls.  The  electricity  supply 
of  Fulham  is  by  a  municipal  plant  which  also  does  a  general 
commercial  and  residential  lighting  business.  Present  light- 
ing equipment  is  an  adaptation  of  arc  lamp  posts  to  the  uses 
of  the  glass  bowl  groups  and  the  conversion  of  gas  lanterns 
on  secondary  and  side  streets  to  the  uses  of  incandescent 
lamps  in  much  the  same  manner  as  the  boro  of  St.  Maryle- 
bone  has  accomplished  this  end. 

The  electric  lighting  of  Fulham  is  co-extensive  with  the 
streets  in  which  the  municipal  cables  are  laid,  only  a  few 
unimportant  ways  not  so  provided  having  the  gas  installation 
that  was  general  thruout  the  secondary  streets  of  the  boro 
a  few  years  ago. 

The  poles  and  brackets  formerly  used  for  arc  lamps  were 
remodeled  and  an  arm  of  2-inch  iron  pipe  8  feet  long,  suit- 
ably braced,  was  provided  to  replace  the  circular  bracket  in 
which  the  arc  lamp  was  formerly  suspended.  At  the  end  of 
the  arm  is  suspended  the  plain  glass  bowl,  attached  to  the 
hood  of  the  old  arc  lantern.     The  bowl   hangs  22   feet  above 


STREET  LIGHTS   IX  FULHAM. 
One-hundred-watt  groups  of         A  single  incandescent  lamp 
incandescent     lamps     in     old      in  an   old   gas   lantern    on   a 
arc  light  fixtures.  side  street. 
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the  street,  and  contained  in  it  is  a  group  usually  of  6  100- 
watt  tungsten  lamps,  tho  in  certain  instances  5-lamp  group- 
ings are  employed.  The  lamps  are  of  the  round-bulb  type 
and  are  socketed  thru  round  openings  in  the  flat,  vitrified 
enamel  metal  reflectors,  the  central  lamp  of  the  group  being 
installed  2  inches  lower  than  the  other  units,  whose  shoulders 
fit  closely  into  the  apertures  in  the  reflectors.  There  Is  a 
space  of  about  2  inches  between  the  cheek  of  the  central 
bulb  and  those  of  the  units  ranged  around  it.  The  lanterns 
have  an  overhanging  hood  extending  3.5  inches  outside  the 
radius  of  the  glass  bowl.  The  Croydon  arc-lamp  clutch  is 
employed  to  hold  the  lantern  in  position  in  the  socket.  A 
wire  running  from  a  winch  contained  in  the  base  of  the  post 
and  thence  up  the  pole  and  thru  the  arm  enables  the  lantern 
to  be  lowered  from  its  position  for  the  purpose  of  cleaning 
and  renewing,  after  the  same  manner  as  an  arc  lamp  is  con- 
trolled. The  posts  carrying  these  incandescent  groupings  are 
125  to  150  feet  apart,  zigzagged  on  opposite  sides  of  the 
street.  To  the  casual  observer,  the  spacing  seems  excessive, 
considering  the  relatively  small  capacity  of  the  groups  Of 
units,  viz:  500  to  600  eandlepower,  as  compared  with  the 
1,800-candlepower  incandescent  groups  on  the  chief  strei  I  ol 
Holborn  boro,  or  the  3,000-candlepower  pairs  of  arc  lamps  in 
Oxford  street.  St.  Marylebone.  The  streets  of  Fulham  are 
not,  however,  so  important  as  those  of  the  other  boros  men- 
tioned, but,  considering  the  frequent  omnibus  and  taxicail 
traffic  in  Fulham.  the  lighting  provisloi  cannot  be  regarded 
as  adequate. 

In  wiring  for  these  incandescent  circuits  the  cables  for- 
merly used  as  the  power  conductors  for  the  arc  lamps  were 
utilized.  The  6  and  5-lamp  groups  are  the  lighting  provision 
in  Fulham   Road,  Fulham   Palace  Road,  North  End   Road  and 
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Lillie  Road.  In  the  ordinary  refuges  in  these  streets,  central 
posts,  carrying  a  single  glass  bowl  on  a  swan-neck-shaped 
bracket,  contain  four  80-watt  round-bulb  lamps.  Double-arm 
posts  are  provided  on  the  refuges  at  the  intersection  of  im- 
portant streets,  each  arm  carrying  a  4-lamp  group,  installed 
in  the  same  manner.  The  side  streets  are  lighted  by  two 
80-watt  pear-shaped  lamps  contained  in  the  converted  square 
gas  lanterns,  having  slightly  convex  enameled  reflectors, 
the  two  units  being  installed  on  a  line  at  right  angles  with 
the  street  and  sidewalk. 

The  posts  of  all  the  street  lamps  are  painted  a  dark  green, 
except  those  indicating  the  nearness  of  fire  stations,  which 
are  a  dark  red.  The  incandescent  units  are  installed  in 
series  of  a  half  dozen  and  are  switched  on  by  separate 
switches  for  each  series  from  group  switchboard.  The  cir- 
cuits on  the  side  streets  are  used  for  residence  lighting  as 
well  as  for  the  street  lamps  and  are  3-wire  circuits,  one  of 
the  negative  wires  being  used  as  a  switch  line  for  the  street 
lamps.  All  the  units  are  operated  on  200  volts  alternating 
current. 

In  Fulham  Palace  Road,  on  which  tramways  of  the  Lon- 
don County  Council  operate,  2-lamp  groups  are  installed,  one 
unit  on  an  arm  on  either  side  of  the  pole  which  carries  the 
suspension  wires  for  the  overhead  conductor.  The  lamps 
are  on  a  line  parallel  with  the  street  curb.  These  are  mainly 
100-watt  units,  and  have  horn-shaped  reflectors  of  opaque 
glass. 

The  street  illumination  of  the  boro  of  Hammersmith 
closely  resembles   that  of  Fulham,   which   it   borders  on   the 


southeast.  The  character  of  this  district  is  similar  to  that 
of  Fulham,  in  that  it  contains  the  homes  of  middle  class 
workers,  with  many  little  local  businesses  and  small  manu- 
facturing industries.  The  principal  streets  are  lighted  by 
5-lamp  groups  of  100-watt  units,  of  the  improved  drawn-wire 
type,  known  in  England  as  the  Mazda,  Osram  and  Ediswan. 
The  groups  are  arranged  in  clear  glass  inverted  bowls,  the 
reflectors  being  flat,  of  white  enamel,  thru  which  the  necks 
of  the  bulbs  enter  their  sockets,  which  are  installed  just 
above  the  reflector,  except  that  the  central  lamp  of  the  group 
is  installed  with  a  2.5-inch  section  of  duct.  The  faces  of  the 
surrounding  lamps  are  2  inches  distant  from  that  of  the 
central  unit.  The  bowls  are  provided  with  a  3-inch  hole  in 
the  bottom,  for  the  better  ventilation  of  the  lamps. 

On  the  streets  on  which  tramcars  operate,  a  single  100- 
watt  lamp  is  installed  on  an  arm  on  either  side  of  the  trolley 
pole.  These  lamps  are  provided  with  conical  opaque  glass 
reflectors.  On  the  streets  of  secondary  importance  are  5- 
lamp  groups  in  inverted  glass  bowls,  suspended  on  goose- 
necks formerly  used  for  arc  lamps.  These  lights  overhang 
the  roadway,  and  are  spaced  about  125  feet  apart,  alter- 
nately. The  side  streets  are  lighted  by  single  100-watt  metal 
filament  lamps  in  white  enameled,  slightly  convex  reflectors, 
in  square  lanterns  formerly  used  in  gas  lighting.  The  lamps 
in  the  boro  are  operated  on  220-volt  alternating  current.  The 
main  groups  in  the  principal  streets  are  switched  on  in  series 
from  the  station,  but  the  side  street  lanterns  are  lighted 
singly  by  the  operator  throwing  a  switch  for  each  lantern. 


STREET   LAMPS   IN    HAMMERSMITH. 
One-hundred-ioatt   incandes-  Six-hundred  watt  incandes- 

cent lamp  with  reflector  in  old      cent  lamp  in  an  old  arc  lamp 
pas  lantern,  on  a  side  street.         fixture. 


WOOD  BLOCK  AND  GRANITE 
FOR  BRIDGE  FLOORS 

By  Edward  A.  Byrne,  Assistant  Chief  Engineer,  Department  of  Bridges,  New  York  City. 


The  bridge  floor  problem  of  New  York,  espe- 
cially on  the  bridges  over  the  East  River,  is  one 
of  particular  difficulty  because  of  the  exceptional 
conditions  under  which  the  pavements  are  laid, 
the  enormous  traffic  to  which  they  are  subjected, 
and  the  manner  in  which  this  traffic  must  be 
handled,  bringing  unusual  severity  of  wear  upon 
the  pavements.  This  article,  which  is  extracted 
from  a  paper  by  Mr.  Byrne  before  the  American 
Road  Builders'  Association,  gives  some  account  of 
the  difficult  conditions  experienced  and  the  suc- 
cess of  the  department  in  meeting  them  as  well  as 
a  statement  of  the  practice  which  has  been  de- 
veloped after  years  of  experience. 

The  article  treats  of  the  floors  of  the  many 
small  bridges  under  the  department,  as  well  as 
of  the  long  bridges  over. the  great  river.  The  spe- 
cial means  devised  for  meeting  a  particular  diffi- 
culty in  connection  with  the  traffic  over  the  Brook- 
lyn Bridge  will  be  of  interest. 


blocks  were  cut  from  3-inch  by  8-inch  planks,  the  untreated 
yellow  pine  blocks  from  2V&-inch  by  10-inch  planks,  and  the 
spruce  from  plank  of  the  same  size. 

The  creosoted  blocks  have  given  the  most  satisfactory 
results,  and  we  expect  to  pave  the  main  bridge  with  this 
kind  of  block.  This  pavement  weighs  26%  pounds  per  square 
foot. 

The  pavement  of  the  approaches  consists  of  granite  blocks 
on  Portland  cement  concrete  foundation.  In  relaying  this 
pavement,  granite  blocks  5  inches  in  depth  were  used,  laid 
on  a  1-inch  sand  cushion  with  cement  grout  joints.  The 
blocks  removed  were  8  inches  in  depth  on  a  2-inch  cushion 
with  tar  and  gravel  joints.  The  foundation  of  the  old  blocks 
was  in  good  condition  and  was  not  removed,  but  an  additional 
layer  of  concrete  was  laid  on  top  of  the  old  foundation,  so 
that  the  new  blocks  when  laid  would  be  at  the  old  grade. 

In  connection  with  this  repaving,  I  designed  a  cast  iron 
and  concrete  block  to  be  laid  along  the  curb.  Most  of  the 
vehicles  crossing  the  bridge  use  the  curb  for  a  brake,  and 
consequently  the  blocks  along  the  curb  wear  out  before  the 
balance  of  the  pavement.  This  wearing  of  the  blocks  was  also 
quite  irregular,  producing  a  series  of  ridges  and  depressions 
which  interfered  with  the  speed  of  the  movement  of  the  ve- 
hicles, as  well  as  causing  severe  jolting  of  their  springs. 
These  blocks  required  frequent  repair,  and  where  traffic  is  so 
concentrated  these  repairs  were  of  great  annoyance  to  the 
traveling  public. 


THE  Brooklyn  bridge  has  had  an  excessive  cost  of  main- 
taining the  roadway  pavements  and  the  bridge  depart- 
ment is  doing  much  with  a  view  of  decreasing  this  cost. 

The  bridge  has  two  roadways,  each  16  feet  9  inches  in 
width,  and  a  trolley  track  is  laid  on  each  of  them  near  the 
inner  curb;  this  arrangement  permits  of  the  passing  of  but 
a  single  line  of  vehicles.  This  concentration  of  traffic  tends 
to  wear  out  the  pavement  very  rapidly. 

The  main  bridge  is  3,455  feet  6  inches  in  length,  and  the 
two  approaches  2,550  feet  6  inches  in  length,  a  total  length 
of  6,006  feet. 

The  pavement  of  the  main  bridge  consists  of  2%-inch  by 
10-inch  spruce  plank,  laid  transversely  on  3%-inch  to  5-inch 
creosoted  yellow  pine  timber,  laid  longitudinally.  This  under- 
flooring  is  carried  on  steel  cross  beams.  The  daily  traffic 
averages  4,000  vehicles,  and  this  necessitates  the  renewal  of 
the  spruce  planking  twice  during  the  year.  The  planking  on 
the  up  grade  averages  four  months'  wear,  while  that  on  the 
down  grade  averages  six  months,  and  that  on  the  part  near 
the  center,  which  is  nearly  level,  averages  eight  months. 

The  question  of  weight  is  of  vital  importance,  and  any 
change  in  design  must  provide  that  the  dead  load  on  the  struc- 
ture be  not  increased.  The  present  pavement  weighs  only 
25  pounds  per  square  foot. 

It  was  finally  decided  to  lay  several  sections  of  wood 
blocks  and  cork  asphaltum  blocks  on  an  underflooring  of  un- 
treated yellow  pine  timber.  The  cork  asphaltum  blocks  failed 
completely  and  they  have  been  replaced  by  wood  blocks. 

The  accompanying  diagram  shows  the  plan  for  the  experi- 
mental pavements. 

The  wood  blocks  all  were  2%  inches  deep,  the  creosoted 
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CAST-IRON  AND  CONCRETE  PAVING  BLOCK  designed 
for  special  servia  next  the  euro  on  New  York's  long  bridge, 
where  the  wear  is  exceptionally  heavy. 


The  cast  iron  and  concrete  blocks  have  proved  satisfac- 
tory and  their  cost  has  fully  justified  their  use.  The  blocks 
are  of  cast  iron  6  inches  deep  and  iV2  inches  wide,  and  are 
made  in  two  lengths,  one  5  inches  long  and  one  10  inches 
long.  These  blocks  are  cast  hollow  with  a  top  face  1%  inches 
thick.  They  may  be  best  described  as  an  open  box  or  crate, 
having  ends  and  bases  of  %-inch  square  metal.  Recesses  are 
cast  in  the  top  face  to  prevent  slipping.  The  hollow  space 
is  filled  with  Portland  cement  concrete  (1:2:4),  which  is 
thoroly  set  before  the  block  is  placed  in  position  in  the  pave- 
ment. The  blocks  are  laid  in  conjunction  with  the  granite 
blocks,  with  which  they  bond  with  a  lap  joint  of  5  inches. 
In  order  to  decrease  the  cost  of  the  block  I  have  reduced 
the  length  of  the  10-inch  block  to  8  inches. 

It  may  be  of  interest  to  mention  the  great  amount  of 
traffic  the  four  East  river  bridges  accommodate. 

From  a  traffic  count  taken  October  30,  1913,  these  four 
bridges  carried: 

10,128  Elevated  Railroad  Cars 
21,364  Surface  Railway  Cars 
24,251  Vehicles 


314,797  Elevated  Railroad   Passengers 
365,185  Surface  Railway  Passengers 

I7..""'~,x  Passengers  in  Vehicles 

15,452  Pedestrians 


742,992  Total  people  crossing  bridges 


This  shows  an  increase  of  12.6  per  cent,  over  1912  traffic, 
which  in  turn  was  an  increase  of  4.7  per  cent,  over  1911. 

The  traffic  count  of  vehicles  taken  during  the  years  1909 
to  1914  on  Queensboro  bridge  may  be  of  interest,  as  it  shows 
a  most  remarkable  increase. 

In  1909  the  daily  average  was 1.170 

In  1910  the  daily  average  was 2,110 

In  1911  the  daily  average  was 2,190 

In  1912  the  daily  average  was 3,640 

In  1913  the  daily  average  was 6,570 

In  1914,  May,  the   daily  average  was 7,500 

In  1914,  June,  the  daily  average  was 8,760 

The  increase  in  vehicle  traffic  over  the  Williamsburg 
bridge  since  its  opening  has  been  over  250  per  cent.  In  1904 
the  daily  average  was  2,026,  and  in  1913  the  daily  average 
was  7,417. 

The  Williamsburg  bridge,  which  was  opened  to  vehicle 
traffic  in  December,  1903,  is  a  suspension  bridge,  having  two 
roadways,  each  20  feet  in  width.  The  main  bridge  is  2,793 
feet  in  length  from  anchorage  to  anchorage,  and  the  two  ap- 


proaches have  a  combined  length  of  4,515  feet,  making  a 
total  length  of  bridge  of  7,308  feet,  which  means  an  area  of 
32,480  square  yards  of  pavement  to  be  maintained. 

The  approaches  are  paved  with  Medina  (N.  Y.)  sand- 
stone blocks  on  a  Portland  cement  concrete  foundation 
(1:2%:4%).  This  foundation  varies  in  depth  according  to 
the  different  bases  on  which  it  rests.  On  the  earth  fill  it  is 
6  inches  in  thickness;  on  buckle  plates,  with  buckles  up.  it 
varies  from  4  inches  to  7  inches;  and  on  the  corrugated 
trough  plates  from  3*4  inches  to  12  inches. 

This  pavement,  of  which  there  are  20,065  square  yards, 
has  worn  very  rapidly.  The  Medina  block  is  a  very  soft 
stone  and  the  blocks  at  and  near  the  curb  have  shown  a  re- 
duction in  depth  of  4  inches,  due  to  wear.  The  specifications 
for  these  blocks  required  a  thickness  of  not  less  than  4 
inches,  nor  more  than  5  inches,  a  depth  of  not  less  than  6 
inches,  nor  more  than  6%  inches,  and  a  length  of  from  7 
inches  to  12  inches.  The  department,  when  making  repairs. 
has  substituted  a  granite  block  for  the  Medina. 

The  main  bridge  is  paved  with  creo-resinate  long  leaf 
yellow  pine  blocks,  4  inches  in  depth  and  cut  from  4-inch  by 
8-inch  planks. 

In  addition  to  the  four  East  river  bridges,  the  department 
has  under  its  jurisdiction  38  smaller  bridges,  which  have 
cost  the  city  of  New  York  over  $37,000,000  to  construct.  The 
sum  includes  the  cost  of  land  taken  for  bridge  purposes. 

The  policy  of  the  department  has  been  to  replace  all  the 
various  types  of  pavements,  with  the  exception  of  granite 
block  and  wood  block,  and  to  eliminate  the  use  of  Medina 
block,  sheet  asphalt,  asphalt  block,  plank  and  macadam, 
which,  together  with  granite  and  wood  block,  constitute  the 
various  kinds  of  pavements  in  use  on  the  city's  bridges. 

The  original  cost  of  the  wearing  surfaces  of  all  the  bridges 
of  the  department  is  less  than  1  per  cent,  of  the  cost  of  con- 
struction of  these  bridges,  and  altho  the  city  authorities  have 
expended  money  for  the  construction  of  bridges  it  has  been 
quite  a  difficult  matter  to  have  them  appropriate  funds  for  re- 
pavement  purposes,  and  consequently  it  is  only  on  the  smaller 
bridges  that  progress  along  this  line  has  been  made. 

The  first  bridge  in  the  department  where  the  pavement 
was  entirely  reconstructed  was  the  Meeker  avenue  bridge 
over  Newtown  creek,  a  branch  of  the  East  river. 

The  bridge  cost  the  city  $142,500.  It  was  built  in  1890, 
and  in  1903  its  roadway  pavement,  which  consisted  of  3-inch 
yellow  pine  plank  on  a  base  of  similar  material,  was  replaced 
by  a  wood  block  pavement. 

The  plans  for  this  work  were  prepared  by  me  and  the 
work  was  done  under  my  direction.  It  was  the  first  bridge 
in  New  York  City  where  wood  blocks  were  used.  Since  this 
pavement  was  laid  in  1903 — eleven  years  ago — it  has  not  re- 
quired any  repairs  and  has  not  cost  the  city  one  cent  for  its 
maintenance. 

The  bridge  is  a  center  bearing  draw  span  200  feet  in 
length  and  has  two  steel  approaches  having  a  length  of  85 
feet,  making  a  total  length  of  bridge  of  285  feet.  The  road- 
way is  20  feet  wide.  It  accommodates  an  average  daily 
traffic  of  900  vehicles. 

I  believe  it  would  be  of  interest  to  state  how  this  pave- 
ment was  laid.  All  the  old  timber  was  removed  and  the 
steel  work  was  thoroly  cleaned  and  painted.  On  the  stringers 
was  laid  a  sub-base  of  3-inch  by  12-inch  untreated  long  leaf 
yellow  pine,  dressed  on  sides  and  edges  to  2%  inches  by  11", 
inches.  This  planking  was  bolted  to  the  steel  stringers  by 
%-inch  hook  bolts  and  spiked  to  four  lines  of  wooden 
stringers,  which  in  turn  were  bolted  to  the  steel  stringers.  On 
the  flooring  was  laid  a  waterproof  course,  consisting  of  four 
layers  of  single-ply  roofing  felt,  tarred  to  each  other  and  on 
top,  but  not  tarred  to  the  flooring. 
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This  waterproofing  was  laid  with  the  ends  turned  up  at 
the  curbs  and  at  the  ends  of  the  draw  and  approach  spans, 
so  as  to  form  a  trough  or  pan.  On  this  waterproof  course 
were  laid  the  wood  blocks,  3  inches  in  depth,  cut  from  2%- 
inch  by  6-inch  plank.  These  blocks  were  long  leaf  yellow 
pine  and  were  treated  by  the  creo-resinate  process.  They 
were  laid  at  right  angles  to  the  traffic,  with  close  joints. 

After  the  blocks  were  laid,  coal  tar  was  poured  on  them 
and  squeegeed  into  the  joints,  one-half  gallon  of  coal  tar 
being  used  to  a  square  yard  of  pavement.  A  layer  of  white 
beach  sand,  which  had  been  artificially  dried,  was  spread  on 
the  blocks  and  broomed  into  the  joints  until  they  were  com- 
pletely filled.  The  under  side  of  the  sub-base  was  painted 
one  coat  of  graphite  paint. 

The  pavement  has  worn  remarkably  well.  About  10  per 
cent,  of  the  blocks  have  splintered,  but  they  have  never 
heaved  up  or  shown  any  signs  of  swelling. 

The  waterproof  course  is  perfect  and  the  steel  structure 
under  the  pavement  is  always  clean.  All  the  work,  with  the 
exception  of  the  waterproofing,  was  done  by  department  me- 
chanics, at  a  total  cost  of  $3.75  per  square  yard,  including 
sub-base  and  waterproofing. 

On  five  other  bridges  I  Metropolitan  avenue,  Washington 
avenue,  Strong's  Causeway,  Little  Neck,  Third  street)  in  the 
department,  wood  block  has  replaced  wood  plank. 

On  four  bridges  (Vernon  avenue,  Willis  avenue,  Uni- 
versity Heights,  City  Island )  wood  block  has  replaced  asphalt. 

Two  old  structures  which  had  wood  plank  for  pavements 
have  been  rebuilt  and  wood  block  has  been  used  as  pavement. 

We  have  two  of  the  ten  bascule  bridges  (Hunters  Point 
avenue,  Third  street)  paved  with  wood  blocks,  including 
their  movable  spans. 

In  the  design  of  new  bridges  I  am  of  the  opinion  that 
when  weight  is  the  factor,  wood  block  on  a  timber  base  is 
the  most  satisfactory  pavement  that  can  be  used — where  the 
conditions  permit  of  the  use  of  a  heavy  material,  granite 
block  is  preferable.  We  have  had  most  satisfactory  results 
with  untreated  yellow  pine  timber  as  a  sub-base  with  a  water- 
proof course  of  felt,  and  equally  good  result  with  creosoted 
yellow  pine  timber  without  this  waterproofing  course. 

Where  the  design  calls  for  a  wood  block  pavement  on  a 
timber  floor,  the  following  is  suggested  as  a  specification 
which  will  give  a  satisfactory  result: 

The  sub-base  shall  be  of  untreated  long  leaf  yellow  pine 
timber  of  prime  inspection,  dressed  on  sides  and  edges  to  a 
uniform  size,  laid  with  close  joints  and  fastened  to  the  sup- 
porting stringers  by  means  of  screw  bolts  %  inch  in  diameter, 
so  spaced  that  every  course  of  planking  shall  be  bolted  at 
each  supporting  stringer  by  two  bolts. 

The  heads  of  bolts  shall  finish  flush  with  top  of  timber, 
have  flat  wrought-iron  washers  under  head,  aird  at  the  end 
have  wrought-iron  clips,  shaped  to  the  form  of  the  top  flange 
of  the  supporting  stringer.  Lock  nuts  shall  be  provided  for 
each  bolt. 

The  countersunk  bolt  holes,  after  bolts  have  been  fastened, 
shall  be  flush  with  cement  mortar,  affording  an  even  surface 
on  which  to  lay  the  wood  block  pavement.  On  this  untreated 
flooring  there  shall  be  laid  four  layers  of  single-ply  felt, 
tarred  to  each  other  and  on  top. 

The  wood  blocks  to  be  not  over  3  inches  in  depth  and  cut 
from  plank  not  over  3  inches  thick  and  8  inches  wide.  The 
blocks  to  be  laid  with  close  joints  at  right  angles  to  the  cen- 
ter line  of  the  bridge,  with  each  longitudinal  joint  broken  by 
a  lap  not  greater  than  one-half  the  length  of  the  block. 

After  the  blocks  have  been  laid,  coal  tar  or  paving  pitch 
shall  be  brushed  into  all  joints  in  the  proportion  of  V2  gallon 
to  1  square  yard  of  pavement.     This  quantity  to  be  used  with 


3-inch  blocks;  proportionate  amount  when  blocks  are  of  less 
depth. 

Immediately  following  the  brushing  of  the  tar  or  pitch, 
fine  beach  sand,  which  has  been  artificially  heated,  shall  be 
thoroly  brushed  into  the  joints,  filling  these  joints  completely. 
On  top  of  the  pavement  there  shall  be  laid  a  layer  of  fine 
brown  sand  y2  inch  in  depth. 

It  is  quite  important  that  the  drainage  outlets  be  designed 
and  located  so  that  they  will  actually  drain  the  surface  of 
the  pavement. 

Transverse  angles  to  arrest  movement  of  the  blocks  under 
traffic  should  be  placed  at  points  most  suitable  to  the  condi- 
tions. The  spacing  will  depend  on  the  amount  of  traffic  and 
design  of  the  structure. 

These  angles  should  rest  on  the  supporting  stringers,  to 
which  they  should  be  bolted,  and  the  vertical  legs  shall  finish 
Vz  inch  below  the  surface  of  the  pavement. 

In  plans  that  call  for  the  placing  of  trolley  tracks  within 
the  roadway  limits,  the  details  should  be  so  designed  that  the 
rails  can  be  installed  and  maintained  with  the  least  possible 
interference  with  the  pavement. 

This  has  been  done  at  two  of  the  department  bridges 
where  wood  blocks  are  used.  At  one  (Vernon  avenue  bridge) 
the  rails  can  be  removed  without  any  interference  with  the 
pavement;  the  rail  bonds  can  also  be  replaced  in  like  man- 
ner. At  another  (Borden  avenue  bridge)  the  tracks  can  be 
renewed  with  the  removal  of  less  than  one-third  of  the  area 
of  the  pavement  that  generally  is  necessary  in  work  of  this 
kind. 

We  have  been  able  to  do  this  by  supporting  the  rails  on 
the  steel  underflooring  independent  of  the  timber  sub-base 
of  the  pavement  and  by  laying  longitudinally  two  courses  of 
wood  blocks  along  each  side  of  the  four  rails. 
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Garbage  and  Refuse  Collection  and  Disposal 


IN  ST.  LOUIS,  MO. 


The  city  of  St.  Louis  has  been  studying  and  dis- 
cussing methods  of  collection  and  disposal  of  gar- 
bage and  refuse  for  a  number  of  years,  but  has 
not  yet  been  able  to  put  all  the  results  of  its 
studies  in  operation.  This  seems  to  be  in  part  be- 
cause of  the  reluctance  of  the  city  council  to  pro- 
vide the  funds  for  a  complete  system,  and  in  part, 
perhaps,  to  considerable  difference  of  opinion  as 
to  the  best  methods.. 

This  article  gives  a  brief  statement  of  the  pres- 
ent practice  in  collecting  garbage  and  the  results 
of  a  study  of  the  motor  tractor  as  a  reducer  of  ex- 
pense in  making  the  long  hauls  necessary  from 
some  city  districts  under  present  conditions. 

Collection  of  ashes  and  refuse  at  city  expense 
was  begun  two  or  three  years  ago,  but  discon- 
tinued because  the  appropriations  were  stopped 
by  the  city  council.  A  semi-annual  clean-up  week 
helps  a  little  in  keeping  the  city  clean  and  at  a  low 
cost  which  the  council  is  willing  to  meet.  The  re- 
sults of  these  clean-up  weeks  are  shown  in  the 
article. 


THE  collection  of  garbage  and  dead  animals  in  St.  Louis, 
Mo.,  is  in  charge  of  the  assistant  street  commissioner, 
Charles  L.  Laxton,  and  is  made  from  all  public  and 
private  places  within  the  city  limits. 

The  department  does  not  have  full  power  to  require 
proper  receptacles  in  which  garbage  is  to  be  held  until  the 
city  wagons  call  for  it,  and  consequently  more  than  half  the 
complaints  regarding  the  service  are  due  to  the  failure  of 
the  public  to  observe  the  rules  governing  the  removal  of 
garbage.  Water-tight  receptacles  are  recommended,  of  size 
to  be  handled  by  one  man,  and  thoro  washing  after  the  gar- 
bage collector  has  emptied  them  is  suggested.  Drainage  of 
the  garbage  and  keeping  lids  on  the  cans,  especially  in  cold 
weather,  would  keep  the  material  from  freezing  enough  to 
make  it  difficult  to  empty  the  cans. 

For  collection  purposes  the  city  is  divided  into  two  sec- 
tions, in  one  of  which  garbage  is  collected  Monday,  Wednes- 
day and  Friday,  and  in  the  other  on  Tuesday,  Thursday  and 
Saturday. 

At  a  recent  meeting  of  the  St.  Louis  Engineers'  Club, 
C.  M.  Talbert,  director  of  streets  and  sewers,  gave  the  fol- 
lowing statistics:  The  department  owns  125  wagons  and 
459  horses,  and  has  120  men  in  its  employment.  The  mini- 
mum number  of  wagons  in  use  in  winter,  November  to  April, 
is  70  and  the  minimum  daily  collection  is  80  tons.  In  sum- 
mer, 115  wagons  are  in  use  on  some  days,  and  the  maximum 
daily  collection  is  115  tons.  The  garbage  wagons  weigh 
2,400  pounds,  and  the  average  weight  of  a  load  of  garbage 
for  the  year  is  1%  tons,  or  3,000  pounds.  In  addition,  the 
department  removes  about  12  large  dead  animals  a  day  and 
perhaps  65  small  animals  and  fowls. 

At  present  all  the  garbage  is  hauled  to  two  dumping 
stations  at  the  river,  making  it  impossible  for  a  team  from 
the  western  or  southern  part  of  the  city  to  collect  and  carry 


to  the  dump  more  than  one  load  a  day.  In  the  new  contract 
for  reduction  of  garbage  is  included  the  construction  of  two 
elevated  dumping  stations,  so  that  the  wagons  will  not  be 
obliged  to  drive  down  to  the  garbage  barges  to  unload,  but 
can  drive  out  and  dump  from  the  edge  of  the  elevated  plat- 
form into  the  barge  and  thus  save  climbing  up  and  down 
the  steep  slope  of  the  levee.  Wagons  will  hereafter  be 
lighter  on  account  of  the  difference  in  dumping,  and  many 
of  them  will  be  one-horse  carts  instead  of  two-horse  wagons. 
Mr.  Laxton  recommends  four  receiving  stations  instead  of 
the  two  now  in  use,  three  being  on  the  river  and  one  in  the 
western  part  of  the  city.  With  steel  cars  and  properly  de- 
signed dumping  platforms,  the  cars  can  be  filled  during  the 
day  and  hauled  away  at  night.  Lighter  wagons  and  shorter 
hauls  will  largely  reduce  the  cost  of  collection. 

Some  months  ago  computations  were  made,  comparing  the 
present  cost  of  hauling  garbage  from  the  long-haul  district 
with  mule  teams  and  the  probable  cost  with  tractors.  The 
motor  apparatus  was  assumed  to  be  a  Knox  tractor  with  two 
trailers,  and  on  the  assumed  haul  of  seven  miles  from  Burd 
avenue  and  North  Market  to  Mullanphy  street  this  would 
replace  ten  teams. 

The  investment  would  be  for  10-ton  tractor,  $3,750,  and 
two  trailers,  $1,000,  or  a  total  of  $4,750  for  the  motor  ap- 
paratus. Ten  teams  of  mules  cost  $3,000,  and  ten  wagons 
cost  $1,350,  a  total  for  animal  power  of  $4,350. 

The  cost  of  operating  per  day  is  assumed  to  be  for  the 
motor  making  three  trips  a  day,  42  miles: 

Gasoline,  5  gallons,  at  20  cents $1.00 

One-half  gallon   lubricating   oil 20 

Chauffeur  at  $75  per  month 2.50 

Repairs,  etc.,  10  per  cent 37 

Total    $4.07 

Ten  teams  cost  the  city $20.00 

Ten    drivers    16.50 

Repairs,  etc.,  at  2  per  cent 73 

Total    $37.23 

This  computation  assumes  a  loading  station  located  at 
Burd  avenue  and  North  Market  street,  the  center  of  the 
long-haul  district,  which,  including  lot,  building,  paving,  plat- 
form, sewer  and  water  connections,  would  cost  $6,300.  The 
total  investment  required  for  the  installation  of  the  motor 
equipment  would,  therefore,  be  $10,650.  Interest  on  invest- 
ments is  computed  at  6  per  cent. 

The  total  annual  charges  against  the  motor  equipment 
would  therefore  become: 

Interest    $    639.00 

Depreciation,  10  per  cent,  on  truck  and  2  per  cent  on 

building    561.00 

Cost  of  maintenance,  $4.07  for  156  days 634.92 

Two  men  at  dumping  station 1,200.00 

Making   a    total    of $3,034.92 

The  year  is  assumed  at  156  days,  as  the  district  is  col- 
lected from  three  times  a  week. 

The  charges  against  the  team  equipment  are  as  follows: 

Interest  $  261.00 

Depreciation,  10  per  cent 435.00 

Maintenance,  156  days,  at  $37.23 5,807.88 

Total   charges  against   team   equipment $6,503.88 
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The  saving  in  adopting  the  truck  system  is  thus  $3,468.96 
a  year  for  this  long-haul  district.  Under  these  assumptions 
the  equipment  is  idle  half  the  time,  certainly  enough  to  allow 
for  time  lost  in  repairs. 

St.  Louis  had  its  first  clean-up  week  in  June,  1913,  and 
followed  it  up  with  other  clean-up  weeks  in  May,  1914,  and 
October,  1914,  and  this  spring,  from  which  no  report  is  yet 
available.  The  number  of  loads  of  material  hauled  increased 
from  1,333  in  June,  1913,  and  1,415  in  May,  1914,  to  1,508  in 
October,  1914,  and  the  cost  per  load  has  decreased  from  $2.02 
in  June,  1913,  to  $1.64  in  May,  1914,  and  $1.48%  in  October, 
1914.  The  cost  of  clean-up  week  has  remained  very  nearly 
the  same,  the  highest  cost  being  $2,695,40  for  the  first, 
$2,321.26  for  the  second  and  $2,239.44  for  the  third. 

The  city  is  divided  into  six  districts,  one  for  each  day 
in  the  week,  and  tenants  in  these  districts  are  notified  in 
every  possible  way  by  the  city  and  the  local  civic  organiza- 
tions of  the  day  on  which  the  collection  for  their  district 
will   be  made.     More  than  250  loads  a  day  were  moved,  or 


1,508  tons,  during  the  week,  by  an  average  of  66  teams  at 
work  all  the  time. 

The  number  of  complaints  of  poor  service  during  clean- 
up week  was  104,  many  of  them  because  the  material  was 
not  ready  on  the  day  assigned  for  the  district  from  which 
the  complaint  came.  About  15  teams  worked  for  a  week 
after  the  clean-up  on  such  notices  and  collected  about  100 
loads  of  additional  material. 

City  wagons  from  various  sources  were  used  largely  in 
the  clean-up,  men  and  teams  being  hired  as  were  necessary, 
and  paid  by  the  day.  It  is  estimated  that  if  payment  had 
been  made  by  the  load,  the  average  cost  for  making  these 
special  collections  would  have  been  reduced  almost  to  $1.30 
per  load.  Many  of  the  wagons  used  belonged  to  the  defunct 
ash  division  of  the  department,  which  purchased  80  wagons, 
each  of  4  cubic  yards  capacity,  and  collected  ashes  for  one 
year  at  a  cost  of  56  cents  a  cubic  yard.  On  account  of  with- 
drawal of  appropriations  this  work  was  stopped,  and  citizens 
pay  for  their  own  ash  and  refuse  material,  aside  from  gar- 
bage and  the  semi-annual  clean-up  week. 


REGULATION  OF  JITNEY  BUSSES  IN  ST.  LOUIS 


The  regulation  of  the  jitney  bus  has  been  un- 
dertaken with  various  purposes  in  the  cities  of  the 
country.  In  some  the  intention  seems  to  have  been 
to  legislate  them  out  of  business.  License  fees 
and  bonds  have  been  fixed  so  high  that  the  traffic 
would  not  bear  them  and  elimination  teas  the  re- 
sult. In  other  cities  the  technical  regulation  of 
the  jitney  traffic  has  not  been  undertaken,  some- 
times because  the  ordinance  makers  admitted 
their  inability  to  solve  the  problem,  and  sometimes 
because  public  opinion  demanded  the  continuance 
of  the  service,  and  regulation  was  feared  because 
it  might  drive  the  jitney  out  of  business. 

The  Street  and  Sewer  Department  of  St.  Louis, 
with  the  co-operation  of  the  Police  Department, 
has  undertaken  the  physical  regulation  of  condi- 
tion of  autos,  qualifications  of  drivers,  permissible 
number  of  passengers,  routes  within  certain  con- 
gested districts,  and  has  succeeded  in  keeping  the 
traffic  in  operation  and  in  reducing  the  liability 
of  accident. 


The  problem  of  regulation  of  jitney  busses  is  still  under 
consideration,  but  few  cities  having  taken  any  very  definite 
steps  in  this  direction.  A  few  western  cities  have,  by  ordi- 
nance, required  such  heavy  bonds  of  jitney  runners  to  cover 
damage  from  accidents,  that  they  have  run  them  out  of  the 
business.  Other  cities  regulate  them  under  the  ordinary 
police  powers  of  the  city. 

The  city  of  St.  Louis  takes  care  of  them  under  a  system 
devised  by  the  Department  of  Streets  and  Sewers,  which  does 
not  require  the  authorization  of  a  special  ordinance  regulating 
jitney  bus  operation. 

Each  applicant,  for  authority  to  operate  a  jitney  bus, 
takes  his  automobile  to  the  city  garage  for  examination  and 
receives  a  certificate,  of  which  the  following  is  the  blank 
form: 


Registration  No 19 .  . 

Automobile make,  manufacturer's  carrying  capacity 

persons,  bearing  State  License  Xo has  this  day  hem 

examined  and  the  following  conditions  found: 

Service  brake emergency  brake clutch 

Wheels ,  springs axles ,  steering  gear 

Rejected  on  account  of 

Accepted 

Examined  by 


Supt.  City  Garage. 

He  also  receives  a  card,  of  which  the  following  is  a  copy, 
which  admits  him  to  registration  and  which  he  also  carries 
as  evidence  that  his  car  has  been  examined  and  of  the  date  of 
the  last  examination:  he  must  show  this  card  to  the  police 
on  demand  and  must  keep  his  car  examination  up  to  date. 

The  automobile,  when  approved  by  the  city  garage,  is 
registered,  when  an  application  is  filled  in  and  presented  at 
the  office  of  the  Director  of  Streets  and  Sewers.  Following  is 
the  form  of  this  application  blank: 

Examination  of  Jitney  Car  Service. 

THE  CITY  OF  ST.  LOUIS, 

Department  of  Streets  and  Sewers. 

City  Garage,  Vandeventer  Ave.  and  Forest  Park  Blvd. 

(Date) 

This  is  to  certify  that automobile 

(Name  of  Maker) 

carrying  State  License  No Manufacturer's   rated 

carrying  capacity persons,  has  this  day  been  ex- 
amined as  to  its  general  external  conditions  and  no  defects 
have  been  found  which  would  indicate  that  it  is  unsafe  to 
operate  upon  the  public  thorofares  of  the  city  in  this  serv- 
ice. This  car,  if  retained  in  this  service,  is  subject  to  further 
examination  within  two  weeks  of  the  date  stamped  herein. 


Supt.  City  Garage. 
THE  CITY  OF  ST.  LOUIS. 
Office  of  the  Director  of  Streets  and  Sewers. 

Registration  No 

Application  Is  hereby  made  for  the  registration  of  the  fol- 
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lowing  described  automobile  to  be  used  on  tbe  public  thoro- 
fares  of  St.  Louis,  in  what  is  commonly  known  as  the  "Jitney" 
service. 

Make  of  car 

Manufacturer's  rated  carrying  capacity persons. 

State  License  No 

To    be   operated    between and 

General  route  to  be  followed 

In  consideration  of  this  registration  number  being  given 
by  the  city,  it  is  agreed  that  the  following  regulations  will  be 
observed : 

Number  of  Passengers — If  car  has  a  standard  touring  or 
limousine  body,  it  shall  at  no  time  carry  more  than  two  addi- 
tional persons  in  excess  of  the  manufacturer's  rating,  as  given 
in  this  application.  This  total  number  shall  include  the 
driver.  If  the  car  has  other  than  above  bodies,  it  shall  not 
carry  more  persons  than  can  be  comfortably  seated  therein, 
and  the  total  weight  carried  shall  not  exceed  the  weight  the 
manufacturers  state  may  be  safely  carried  thereon. 

Method  of  Seating — No  persons  shall  be  allowed  on  the  car 
other  than  those  entirely  in  the  body  thereof,  and  no  persons 
shall  be  allowed  to  sit  upon  the  doors. 

Loading  and  Unloading — This  car  shall  not,  while  on  a 
public  thorofare,  receive  or  discharge  passengers  at  any  time 
other  than  -when  standing  at  the  curb. 

Racing — This  car  shall  not  pass  another  car  for  the  pur- 
pose of  securing  a  passenger. 

Drivers — The  driver  or  chauffeur  will  comply  with  Section 
S510  of  the  Revised  Statutes  of  Missouri  1909.  which  calls  for 
state  registration  of  auto  drivers  and  will  carry  the  badge 
upon  his  person.  Drivers  will  at  all  times  observe  general 
traffic  regulations  and  such  special  regulations  as  may  be 
established  for  cars  in  this  service. 

Car  Examination — This  car  shall  be  examined  at  least  once 
every  two  weeks  by  an  employe  of  the  city  at  the  city  garage, 
Vandeventer  avenue  and  Forest  Park  boulevard,  as  to  its  me- 
chanical condition.  The  examiners  shall  make  such  tests  as 
may  be  prescribed  by  the  superintendent  of  the  city  garage. 
It  is  not  intended  that  such  examination  shall  amount  to  a 
thoro  test  covering  latent  defects  or  minute  details.  The 
examination  shall  be  only  for  the  purpose  of  ascertaining 
whether  any  visible  or  obvious  reasons  are  disclosed  why  the 
car  would  be  unsafe.  If  no  such  defects  are  found,  the  su- 
perintendent of  the  garage  will  issue  a  certificate  of  inspec- 
tion and  deliver  to  the  owner. 

Date 

( Signature) 

(Address) 


Approved : 


Directors  of  Streets  and  Sewers. 
A  card  for  conspicuous  posting  on  the  car  is  then  issued  as 
authority  to  run  and  statement  of  number  of  persons  who  can 
be  carried  at  any   one  time.     Following   is  the  form   of  this 
card: 

CITY  OF  ST.  LOUIS. 

Registry   No 

State  License  No 

Allowed  Capacity Persons. 

(Including  Driver.) 
This  registry   number  indicates  that  this  car  is  operated 
under  rules  formulated  by  the  City,  covering  Number  of  Pas- 
sengers, Method  of  Seating,  Loading  and  Unloading,  Racing, 
State  Registration  of  Drivers  and  Car  Examination. 

No   charges  are  made   for  the  examinations   and   permits. 
as  there  is  no  ordinance  authorizing  such  charges. 


No  automobiles  are  permitted  to  stand  for  public  hire  at 
any  place  in  the  city  unless  they  have  filed  an  application 
for  permi.t  and  permission  from  the  owner  or  lessee  of  the 
property  in  front  of  which  he  proposes  to  stand,  as  shown  in 
the  following  copy  of  the  form  of  application,  permission  and 
permit.  It  will  be  noted  that  this  form  requires,  also,  the 
approval  of  the  chief  of  police. 

Permit  No 

OFFICE  OF  THE  DIRECTOR  OF  STREETS  AND  SEWERS. 

Room  322,  City  Hall. 

APPLICATION    FOR    PERMIT    TO    STAND    AUTOMOBILES 

FOR  HIRE  ON  PUBLIC   STREETS. 

St.  Louis 1914. 

Honorable  Board  of  Public  Service: 

Gentlemen — Application  is  hereby  made  for  permission  to 

stand automobiles   for   public   hire  on 

side  of (street)    (avenue)   between 

and in  front  of  No between  the  hours 

of and Make  of  cars 

Capacity  of  cars passengers.     Charges:   $ 

first  hour,  $ each  additional  hour. 

Name  of  driver  of  car 

I  (we)  propose,  if  granted  this  permission,  to  be  governed 
by  the  following  conditions: 

To  use  space  designated  in  such  manner  as  to  give  the 
public  the  best  service  consistent  with  the  number  of  cars 
we  operate. 

To  keep  the  cars  clean  and  in  a  presentable  condition  and 
in  first-class  mechanical  order. 

That  all  drivers  will  be  licensed  and  that  both  the  police 
and  the  Department  of  Streets  and  Sewers  will  be  notified 
when  changes  are  made  in  the  drivers  or  when  the  stand  is 
discontinued. 

That  this  permit  is  subject  to  revocation  at  any  time  the 
public  interests  demand  it. 

(Signed) 

St.   Louis 1914. 

To  Whom  It  May  Concern: 

This  is  to  certify  that  the  undersigned  owner  or  lessee 
of  abutting  property  has  no  objection  to  the  issuance  of  per- 
mit set  forth  in  above  application. 

(Signed) 

St.   Louis 1914. 

The  above  mentioned  driver  of  car  approved. 

(  Signed ) '. 

Chief  of  Police. 

St.   Louis 1914. 

The  above  application  is  granted  under  the  provisions  set 

forth  for  the  period  from 191...   to 

191.. . 

Director  of  Streets  and  Sewers. 

The  jitneys  are,  of  course,  required  to  obey  all  the  general 
and  special  traffic  regulations,  of  which  there  are  many  in 
some  districts,  routing  traffic  up  one  street  and  down  another, 
designating  parking  spaces,  protecting  street  car  passengers 
in  taking  and  leaving  cars,  etc. 

The  two  photographs  give  some  indication  of  the  jitney 
traffic,  one  in  a  down-town  street  and  one  at  an  uptown  cen- 
ter, where  the  automobiles  are  collecting  their  loads  to  go 
down  town.  These  photographs,  if  they  are  typical  of  St. 
Louis  conditions,  indicate  that  the  problem  is  not  as  serious 
in  St.  Louis  as  it  is  in  some  other  cities,  notably  Los  An- 
geles and  San  Francisco,  where  the  streets  are  greatly  over- 
crowded at  the  rush  hours,  and  the  jitney  busses  form  a  pro- 
cession moving  rapidly  in  both  directions,  with  frequent  in- 
terruptions by  autos  stopping  to  drop  passengers. 
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THE  following  tables  give  the  latest  statistics  regarding 
the  construction  ot  pavements  in  the  United  States 
and  Canada.  Practically  all  of  the  data  are  taken  from 
blanks  filled  out  by  city  engineers  or  men  in  the  departments 
of  public  works  and  are  as  accurate  as  the  differences  in 
methods  of  keeping  records  and  accounts  permit,  as  all  are 
reduced  to  a  common  basis  of  areas,  lengths  and  costs  per 
unit  of  length  or  area,  as  nearly  as  possible.  Differences  in 
definitions  make  some  differences  in  classifications,  so  that  it 
has  been  necessary  in  some  cases  to  include  a  street  under 
more  than  one  classification  because  the  information  given 
was  not  sufficient  to  translate  the  definition  in  the  mind  of 
the  city  engineer  into  the  terms  of  the  standard  definition 
used  in  making  out  the  blank. 

Bituminous  pavements  are  those  in  which  the  variations 
in  definition  are  greatest.  The  original  asphalt  pavement 
there  can  be  no  difference  of  opinion  upon,  but  pavements  on 
a  concrete  base  with  asphalt  used  in  the  wearing  surface  are 
of  several  varieties.  Bitulithic  is  one,  concerning  which  there 
can  be  no  question.  But  the  several  variations,  some  using 
concrete  base  and  some  not,  some  using  broken  stone  and 
some  gravel,  but  all  containing  asphalt  prepared  in  hot  mixers, 
are  classed  by  various  engineers  under  "Concrete  with  Bitu- 
minous Top,"  "Bituminous  Concrete,"  or  "Bituminous  Mac- 
adam," and  unless  full  data  regarding  details  of  design  and 
construction  are  given,  it  is  impossible  to  re-classify  exactly. 
Some  streets  are  laid  with  concrete  protected  by  a  thin  layer 
of  asphaltic  material  on  the  surface,  which  are  also  classified 
as  "Concrete  with  Bituminous  Top." 

By  repeating  a  few  cities  in  these  various  lists  and  by  ex- 
planatory notes  these  differences  have  been  reconciled  as 
nearly  as  possible. 

In  the  April  number  of  Municipal  Engineering  were  given 
extensive  tables  showing  the  prospects  for  all  kinds  of  mu- 
nicipal improvements  for  1915.  A  column  in  each  of  the 
following  tables  is  given  to  a  statement  of  the  prospective 
amounts  of  construction  for  1915.  Reference  should  be  made 
to  the  April  number,  however,  for  there  are  numerous  items 
in  the  April  tables  which  are  not  included  in  these  tables,  be- 
cause repetition  has  been  avoided  in  order  to  save  space. 

These  tables  show,  also,  the  amount  of  work  done  in  1914 
and  the  most  important  items  in  the  design  and  construction, 
including  the  cost  per  unit.  As  usual  in  statements  of  cost, 
there  are  many  variations  in  the  amounts  of  work  included, 
so  that  the  figures  given  can  be  compared  only  in  the  most 
general  way. 

It  is  common  to  include  the  entire  cost  of  the  pavement 
in  the  cost  per  square  yard,  from  grading  to  finishing,  but  not 
to  include  the  overhead  charges  of  engineering,  making  and 
collecting  of  assessments,  interest  on  bonds  and  the  like,  and 
most  of  the  figures  given  are  on  this  basis.  The  item  of 
grading  admits  a  possibility  for  considerable  differences  in 
cost,  especially  between  hilly  cities  where  cuts  and  fills  are 
"heavy,  and  level  or  gently  rolling  streets  where  grading  means 
only  excavation  enough  to  make  place  for  the  new  pavement. 

In  a  few  cases  the  cement,  the  brick  or  granite  blocks  or 
wood  blocks  are  furnished  by  the  city.  These  are  noted  where 
the  cost  does  not  include  them. 

But  little  change  has  been  made  in  specifications  during 
1914.     Those  noted  by  the  engineers  include  the  following: 

General  Specifications. — LaPorte,  Ind.,  has  entirely  rewrit- 
ten its  specifications  to  conform  to  the  latest  practice. 


Imperial  City,  Cal.,  will  use  new  specifications  for  next 
paving. 

Newton,  Kan.,  has  made  a  number  of  elaborate  changes. 

Topeka,  Kan.,  has  made  slight  changes  to  get  better  con- 
trol of  materials. 

Ann  Arbor,  Mich.,  has  completely  revised  its  specifications 
according  to  the  best  modern  practice. 

Saginaw,  Mich.,  has  reduced  concrete  base  from  6  to  5 
inches. 

West  New  York,  N.  J.,  has  reduced  time  of  guaranty  of 
pavements  from  1  year  to  6  months. 

Okmulgee,  Okla.,  has  prepared  a  new  set  of  specifications. 

Xenia,  0..  includes  asphalt,  asphaltic  concrete,  brick,  wood 
block,  water-bound  and  tar-bound  macadam. 

Portland,  Ore.,  has  made  a  number  of  changes. 

Charleroi,  Pa.,  has  entirely  rewritten  its  specifications  to 
conform  with  modern  practice. 

Philadelphia,  Pa.,  has  issued  new  standard  specifications 
for  all  types  of  pavement. 

Beloit,  Wis.,  has  issued  new  specifications. 

West  Allis,  Wis.,  will  make  some  changes  in  its  new  speci- 
fications. 

Asphalt. — Des  Moines,  Iowa,  has  made  asphalt  specifica- 
tions entirely  open. 

Olympia,  Wash.,  specifies  4-inch  concrete  base  and  2-inch 
asphalt  top  coat  only. 

Appleton,  Wis.,  has  reduced  the  thickness  of  asphalt  wear- 
ing coat  from  2  to  l'j  inches. 

Brick. — Pueblo,  Col.,  has  new  specifications  for  this  year's 
work. 

Springfield,  111.,  reduced  the  sand  cushion  from  2  inches  to 

1  inch   in   thickness,   and   will   use   prepared    bituminous   ma- 
terial in  expansion  joints  instead  of  poured  asphalt. 

Richmond,    Ind.,   reduces   thickness   of  sand   cushion    from 

2  to  VA  inches. 

Des  Moines,  la.,  has  reduced  thickness  of  sand  cushion 
from  2  inches  to  IV2  inches. 

Emmetsburg,  la.,  has  its  first  specifications  for  its  first 
pavement  in  1915. 

Oskaloosa,  la.,  will  put  in  more  expansion  joints  when 
grout  filler  is  used. 

Dodge  City,  Kan.,  will  use  2'j-inch  brick  instead  of  3-inch, 
and  4M.-inch  concrete  base  instead  of  5-inch. 

Ottawa,  Kan.,  will  use  3-inch  vertical  fiber  brick  with  as- 
phalt filler  instead  of  repressed  brick  with  grout  filler. 

Pittsburg,  Kan.,  has  made  some  changes  in  mixture  Cor 
concrete  base. 

Salina,  Kan.,  has  lowered  the  rattler  test  for  brick  2  pet- 
cent,  and  has  admitted  vertical  fiber  brick. 

West  Covington,  Ky.,  will  use  "elastic"  expansion  joints. 

Baltimore,  Md.,  will  use  a  mortar  cushion  instead  of  sand. 

Flint,  Mich.,  has  reduced  thickness  of  sand  cushion  from 
2  inches  to  1  "j  inches. 

Sedalia,  Mo.,  has  adopted  asphalt  filler  for  all  brick  pave- 
ments and  is  using  vertical  fiber  brick  on  residence  streets. 

Clyde.  N.  Y.,  has  adopted  the  new  New  York  State  standard 
specifications. 

Jamestown,  N.  Y.,  has  omitted  all  transverse  expansion 
joints. 

Mt     Vernon,  O.,  will  use  1-inch  sand  cushion  instead  of  2 
inches  and  wire-cut-lug  brick  instead  of  repressed  brick. 
(Continued  on  page  358.) 
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CitJ 


:-  £  no 


-'/. 


ningham 


Little   Rock. 


Alhambra 
Berkeley 


ALABAMA. 

37,655   SI. 77 

ARKANSAS 

60.000     

CALIFORNIA. 

30,000     

9,881     

53.000      1.50 

jigeles.  .825.000   S24.223      1.00 

Los  Angeles 1-60 

Oakland U 

Pasadena     3  ■  i  88 

S.    Bernardino     72.422. 

S.    Francisco.  .300,00d 

Santa  Monica 12,816 

So.    Pasadena 2      " 

So.    Pasadena. ,700 

Vallejo 10,566 

Venice    12,719 

CONNECTICUT. 

Bridgeport    3,205 

Derby     2.000      19,600 

Hartford    20,260     23.SS9 

New    Haven..    20,700     r, 4 . 1 7 .".     1.68 
DISTRII  'T  i  >V  COLUMBIA. 


1.66 
1.9S 
2.19 
2.07 
1.41 
1.23 
2.00 
1.65 

2.01 
2.15 
1.69 


Washington 


Cord  el  e 


Aurora  . 
Chicago  . 
Chicago  - 
Oak  Park 
Peoria  .  . 
Rock    Island 


Elkhart    .  .  . 
Evansville 
Ft.    Wayne . 

Gary     

1 1 

Newcastle 
Portland 
South    Bend 


28j882 

FLORIDA. 

9.500 

GEORGIA. 



ILLINOIS. 

16,000      4s. 4V. 
816.623 


1.73 
1.53 
1.6S 


9 


43.667 



INDIANA. 
9,000 


!'■■ 
1% 


1% 

1  '•_■ 


44.120 

:. .; .  4  7  s 

10.150 

2i',.  47" 


1.50 
1.95 

1.S0 


C.  Rapids  d 
Des  Moines. 
Mason  City 
Waterloo    . . 

Waterloo    .. 

Arkansas  Cy. 
Kansas    City 

Lexington  . . 
Louisville  d. 
Nicholasville 

New  Orleans 




II  >WA. 
70,000      15,130 


1.95 


s:.. 

2,260 
17,516 


Boston  . .  . 
Holyoke  . . 
Watertown 


57.300  1.92 
37.200  1.60 
14.247  2  2T. 
71,906  1.90 
KANSAS. 

9,000     1.37 

5,850     1.70 

KENTUCKY. 
77,250  20.955 
50,000      97,275 

48.000 

LOUISIANA. 

37,820      41,738 

MARYLAND. 

.  .194,610   332.659      1.65 

MASSACHUSETTS. 

5,562      2.45 

17.227      1.70 

7,306      1.15 

MICHIGAN. 

21,698 

187,873 
191 


1% 

1  <■; 


1.90 
1.74 
2.17 


2.40 


1% 

1  "j 
1% 


3.14 
1.40 

2.85 


Detroit 

Detroit 

Flint 92.1 

Grand    Rapids     7.920     1.30 

Highland     Pk.   35,000      45,486  1  6 

Saginaw 18,443      37.277  1  6 

MINNESOTA. 

Duluth    17.000        1.S32  2.30  2 

Minneapolis    .    15.000      15.704  1.49   2 

St.    Paul    10,000      23,657  1.16   2 

MISSISSIPPI. 

Jackson  s 12,625  .90    1% 

Laurel    29,470      22.086  1.88   2 

Vicksburg    25.371  2. OS   2 

MISSOURI. 

Excelsior  Sp. .      6,000     1.8 

Kansas   City..    15,000     1.80   2 

St.    Louis    27,850  1.90   1% 

NEBRASKA. 

Lincoln 10.000        7,712  1.88   1% 

Omaha    35,408      43,217  1.80   1% 

Omaha 4.927  1.62    2 


Citv                       o  -  c  -2   .  mo1     r.~  5 

z.  Jm  o      O  E 

ALABAMA 

Birmingham 1,421  $1.99    ...gp 

ARKANSAS. 

Fort  Smith 33,000       .82   3  s 

Jonesboro    10,000  1.96   2  g 

Little    Rock 5,000  

CALIF!  IRNJ  \ 

Los  Angeles.  .  .      5.500  4,850  2.50    1%  .. 

Pasadena 510  2.97   1%  g 

San     Francisco 2,262  2.53    I1.,  g 

i  '■  'i..  iR  VDi  I 

Pueblo    22,000     2.50    1%  a 

Cl  INNECTICUT. 

Meriden    2,135  2.55   1  y 

Norwalk    1.700  I  336  2  15   2  g 

DELAWARE. 

Wilmington     5,600  ....    2  y 

DISTRICT  OF  COLUMBIA. 

Washington    c 7,115  1.35      '  _•  g 

FLORIDA. 

Bradentown    S2.400  1.34     s  .. 

Gainesville    2,500  1.71 

Jacksonville    19,337  2. OS    ...  s 

Orlando    43,900  1.35    ...  s 

GEORGIA. 

Savannah    7,501  1.57 

ILLINI  'IS 

Alton    S2.500  40,092  1.61   1V4  U 

Anna    27.750  1.98   2  g 

Aurora     2.100  3,854  1.88  2  o 

Blooming-ton     .  :^  1.80   2  a 

Champaign     43,368  1.S5   2      as 

Chicago 523. 76S  1.61   1%  g 

Ilgts. .    45,000  57,000  2.12    2  </ 

Cicero     7,900  17,052  2.33   2  p 

Danville     44,174  1.70  2  g 

Decatur 7,261  1.77   2  a 

I  lecatur 29,062  1.66   2  o 

Dixon     57.915  1.64   2  a 

Du    Quoin 16.576  1.80   1  o 

E.    St.    Louis 21.487  2.21   2  p 

Elgin    12,000  15.431  1.85   2  g 

Farmer    City 7,700  1.75    1%  g 

Forest    Citv 10,000  1.79    1%  n 

Fulton     13.000     2.10   2  s 

Galesburg    20.742  51,372  1.81   1%  a 

Herrin    9,560  24,862  2.02   2  a 

Hillsboro    1,800  25,000  1.80   1%  s 

Kankakee    33,000  2.10  2  g 

Kewanee 600  1.75  1%  a 

Lawrenceville       13.892  1.S4   2  a 

Marion     1.600  2.04   2  a 

Mattoon 6.000  1.58    H-  a 

Moline    36.546  66,619  2.11    2  a 

Mt    Carmel 13,500  1.66    ...  g 

Murphysboro 12,000  2.02   2  g 

Newton    6,635     1.73   IV,  g 

Oak   Park    18,526  12,000  2.07   2  a 

Ottawa     128.500  1.80    ...  g 

Pana 34,000  1.67    2  o 

Paris    3,450  6.750  1.S0   1  o 

Peoria    63,838  1.47    2  g 

Quincy    41.627  1.99   1  g 

Rockford 58.S18  1.90    P,  a 

Rock  Island 54.425  2.08   1%  p 

Springfield    ...    19,500  46.050  1.65   2    '  a-o 

Spring    Valley 5.083  2.05   2  » 

Taylorville    44.412  1.77   2  n 

Venice    18.008  2.00    1%  <7 

Waukegan     ...      8,000  29,800  2.06   1%  g 

Wilmette    33.250  1.57    2  s 

INDIANA. 

Bremen    15.9S5     2.02    2  g 

Crawfordsville       10,266  1.32    2  g 

Decatur 18.015  1.20   2  s 

Elkhart    15.000  1.082  1.95   ly,  g 

Evansville     ...      8,300  12.102  1.7S   1  g 

Fort    Wavne 66.550  1.76   2  g 

Frankfort    ....      4.590  5.764  1.6S   1%  g 

Garv    5560  22,540  2.15   2  a 

Huntington    .  .    10,100  1.964  1.98   2       a-g 

LaFavette 7.155  1.76    2  g 

LaPorte     10.000  12.394  2.19   ly.  g 

Lebanon    10.60S  1.70  2  g 

Lo^ansport    ...      6,000  5,900  1.S0   2  a 

Muncie 3,792  1.7S   2  g 

Noblesville    4.804  1.33   2  q 

Portland    10.550  1.73   2  g 

Richmond    ....    40,ooo-  2O.620  1.85   1%  g 

Salem 4,383  2.32 


Birmingham 
Gadsden     .  .  . 
Opelika     .... 
Selma     

ALAE 

ARIZ 

12.000 

AUK  A 

CALlFt 
40.000 

3,074 

7,500 

COLO 

CONNEC 
2.700 

14.666 

3.900 
5,000 

V,666 

DELA1 

AM  A. 

27,952 

3.300 

15,000 

41.500 

ONA 

6,67  I 

1.670 

NSAS 

130.000 

91,650 

50,000 

1,400 

5RNIA 

24,400 

47,600 

28,691 

192.500 

3,284 

995 

1ADO. 

1,795 

2.000 

men  t 

70.100 
4.000 

7.138 
1  1,300 

31.000 
17,386 
8,800 
16,4  50 
8.750 
9,000 

1.25 
1.35 
1.25 

I 
1 

8 

Phoenix    .... 

Argenta   .... 
Fort     Smith.. 

1.66 

1.14 
1.25 

1 
i 

6 
6 

Los     Angeles 
Palo   Alto    .  . 
i  \i  sadena    . . 
Santa   Ana    . 
So.    Pasadena 
Venice    

Boulder    .... 
Denver     .... 

Ansonia     .  .  . 

1.20 
1  2  2 
0  76 
1.00 
1.44 
1.16 

0.90 
1.40 

1.20 

1-2 
1 

1 

1 

1 

1 

5-6 

5 

4 

4 

8 

4 

6 
6 

Clinton     .... 
Greenwicli     . 
Hampden     .  . 
Hartford     .  . 
Manchester  . 
Meriden    .... 
Middletown 
New    Britain 

:  2', 

1 

6-S 

1.10 
1.37 

1.32 
1  33 

1 

1 

1 
1 
1 

6-S 

6' ' 

6 

Norwalk    a. . 

1.25 

1 

7 

So.     Norwalk 
Wallingford 

9.000 

3, 60S 

15.600 

TARE. 

700 

15.000 

1.24 

1.35 

2' 

6* 

Georgetown 
Wilmington 

1.37 

1 

2 

6" 

DISTRICT  OF  COLUMBIA 
Washington        21,000      IS. 000     0.94 

FLORIDA. 

Fort     Myers 1,500 

Port  Tampa  a    13,052 

Tampa 1,300 

GEORGIA 

Athens     10,000      16,278 

LaGrange    20,000 

Macon     1  50. 000      17.292 

Savannah 3,300 

IDAHO. 

Caldwell    800 

Kellogg    9.000 

Lewiston      5,000 

Moscow    5,000 

ILLINOIS. 

8,000 

134,000 


1.50   2 

5 

1.12   2 
1.36   1 

8 

1.60   1 

6 

20,001, 


Bartonville 
Belleville     . 
Bloomington 
Champaign 
Charleston 
Chicago    . .  . 
Chicago    Ht 
Dalton    .... 
Delevan      .  . 
Des     Plaines 
Dixon 
Eldorado 
Evanston 
Fulton    . 
Geneseo 
Glencoe 
Highland   Pk 
Higliwood 
Kankakee 
Lyons    . . . 
Marion 
Marion     . 
Moline    .. 
Morgan    Park 
Morrisc 
Morton    Grov 
Mt.     Carmel 
Mt.     Morris. 
Naperville 

Niles     

Park    Ridge         

Peoria    4,000 


54.400 
1,312 

21,268 

1.200 

101,888 


1.4S 
1.4S 
1.42 
1.60 
1.50 
1.08 
1.19 
1  23 


40,080 

32,300 

41.500 

7.000     

5,300      1.20 

2.400     1.60 

12,500     1.40 

11,016     1.66 

3,400     1.47 

17.200      1.07 

9.100 

13.700 

12,200 

519 


3.000 


10.199 

41,000 

12.000 

1.400 

8,195 

1,900 

5.500 

48.000 

15,500 

2,394 


1.22 
1.63 
1.54 
1.34 
1.56 
1.10 
1.39 
1  28 


1.40 

1.25 
1.25 
0.94 


United  States  and  Canada 


Concrete  Pavements  with 
Bituminous  Top 

Sea     also     "Bituminous     Concrete" 
items   having  concrete    foundation. 


Bitulithic  Pavements 


Water-bound  Macadam 


City. 


303 


O" 


o 


■•/. 


ARKANSAS. 

Pine  Bluff 12,000  1.00 

CALIFORNIA. 

Imperial    ...a     58,522  2.66 

Los    Gatos 43,174  1.26   ■ 

Pasadena    ...    10,114      31,109  1.62 

Pomona     4,127  0.93 

San  Bern'dino     69,808  0.90 

San  Francisco     81,259  .... 

Santa  Ana 19,800  0.99 

Santa  Barb'ra     64,418  1.  In 

Santa    Monica     4,254  1.16 

CONNECTICUT. 

Danbury    31,400  1.75 

I Ireenwieh    55,021  1.52 

Hartford      .' 10,090  1.12 

DISTRICT  OF  COLUMBIA. 

Washington 14,674  0.94 

FLORIDA. 

Bradentown         22.S10  1.43 

Jacksonville 32,411  0.93 

GEORGIA. 

Athens     10,000      16,278  1.12 

ILLINOIS. 

Chicago      13,021  1.70 

Marion     12,511  1.25 

Mt.   Carmel 14,400  1.00 

Springfield     .  .    11,600     1.37 

INDIANA. 

Connersville 2,000  .... 

Elkhart      14,690      15,812  1.49 

Evansville 9,433  1.40 

IOWA. 

Cedar   Falls 7,200  1.40 

Clinton     1,380  1.45 

Waterloo 6,439  1.69 

KANSAS. 

Abilene    45,400  1.44 

LOUISIANA. 

New   Orleans 4,160  1.48 

MAINE. 

Bangor    5,988  .... 

Westbrook    3,158  1.60 

MASSACHUSETTS. 

Holvoke 9,561  1.49 

Somerville     30,000  1.36 

Springfield    2,009  1.18 

Worcester 3,244  1.58 

MICHIGAN. 

Ann     Arbor 11,832  1.25 

Highland   Pk.      5,000      38,950  0.80 

Ludington 12,000  1.33 

Manistee    1,438  1.03 

Petoskey     9,831   1.50   4- 

MINNESOTA. 

Duluth    750  1.90 

Rochester    ...    29,120      18,520  1.54 
MISSISSIPPI. 

Clarksdale     2,400  1.83 

MISSOURI. 

Cape    Girardeau  ....      16,893  1.02 

ChillJcothe     8,768  1.40 

Columbia     3.706  1.50 

NEBRASKA. 

S.    Omaha 20,178  1.86 

NEW    HAMPSHIRE. 

Laconia    1,200        1,200  1.65 

Portsmouth     15,000  2.31 

NEW    JERSEY. 

Irvington     14,026  1.37 

Ocean     City 9.000  1.17 

Roselle    Park 17.000  1.28 

NEW    MEXICO. 

Roswell     17.553  2.02 

NEW  YORK. 

Binghamton    .      2,642        6,438  1.52 

Jamestown    12,329  1.36 

Seneca    Falls 3,048  1.54 

OHIO. 

Cleveland     23,795  1.86 

Geneva    4,600  1.55 

OKLAHOMA. 

Okmulgee    6.S32  1.70 

OREGON. 

McMinnville 73,503  1.52 

Portland    8,484  1.28 

Salem     12.4S7  1.26 

PENNSYLVANIA. 

Warren    830  2.65 

TENNESSEE. 

Memphis    14,599  1.32 

June,  WIS 


Birmingham  . 
Montgomery  . 
New     Decatur 


Helena  ... 
Little  Rock, 
Paragould   . 


ALABAMA. 

6,790    1.90 

12,914     ... 



ARIZONA. 

in,  190    .'  13 

59,195     ... 


ARKANSAS 

11,314    1.97 

75.0110      .  .  . 

36,705 


CALIFORNIA 


Berkeley 

Dinuba     .  . 

El    Centro 

El    Centro 

Lindsay     . 

Hermosa    Beach 

L.     Angeles...    Mi.::  in 

L.    Angeles. 

Oroville 

Pasadena    6 

Richmond 

Venice    w .  . 

Wilmington 


Bridgeport 
Wilmington 


3,000 
22,500 
30,000 

33,494 


13  miu  

30,000  

26,050  

49,053  w 

57,587  

4,366  ir 

::::. I  I  80    l  '  .    3-6c 


27,1100  1.85 

20,618  1.58 

::  I ,r.s7  L.79 

47,361  I  92 

I  7 ,  V,  I 


Lewiston 
Pocatello 

Wallace    . 


IDAHO. 
.  .     .      55,859 
.  ...      14,600 

2S.NN5 


I.  iV\    \ 

Des    Moines 29,843  2.10  2 

Pella    36,1114  2.06  2 

Perry    44,000     2.00  2 

KANSAS. 

12.051  

.      13.S64  1.95  2 


KENTUCKY. 

21,000    2.1  1 

8,910     ... 


LOUISIANA. 

Alexandria    14,920  2: 

New    Orleans.   50,300     14,370   2.' 
MASSACHUSETTS. 


Boston    

54,842 

2.50 

Brookline     . . 

.    10,500 

11,230 

1.01 

Cambridge    .. 

.      4,350 

22,453 

1  lb 

N.   Bedford  s 

43,692 

I.IjO 

Springfield     . 

14,705 

2  ::i 

Springfield    12.140 

MICHIGAN. 

Grosse    Pointe     11,168     ... 

MINNKSi  it  \ 

Aurora     12,625     .  .  . 

Buhl    11.010     .  .  . 

Hibbing 8,550     .  . 

MISSISSIPPI. 

Columbus     11,000     ... 

MISSOURI. 

Maplewood    4.727, 

St.    Louis    2,000     ... 

MONTANA. 

Billings    35,000      11,872    1.98 

Kozeman    40,000      29.001    1.97 

Butte    21,761    2.85 

Great     Falls..      9,200     77,530  2.00 

Lewiston    55,859     ... 

Missoula    10,300        8.475   2.27 

NEW    HAMPSHIRE. 


Manchester   . 

Bloomfield  . 
Boonton  e.  . 
East  Orange 
Hoboken  . .  . 
Kearney  .  .  . 
Newark  .... 
Woodbury     . 


8,000 
NEW    JERSEY. 
2,000      16,000   2.23 

9,511    1.08 

10,423   2,08 

6.321     ... 

5.710     ... 

20,000   136,953   2.25 

9,791     ... 

NEW    YORK. 

8,946  2.33 

3,100     ... 


ARKANSAS. 
Ft.     Smith. .  .  .    53,000      12,000   0.60    .  .  . 
CALIFORNIA. 

Oxnard     S.500   0.45   3       r 

Richmond    1,061   0.60  8       8 

R"  i  iside     7S.433   0.41 

S.    Bernardino     261, 9S6   0.86 

Santa    .Monica     1  so.ii::" 

CONNECTICUT. 

Danbury    IS, 000   0.50    ...    . 

Hartford    3.05m      4.2Sm   0.61    8-10 

Killingby     5,760     ...    7        u 

Meriden    5,578  0.33 

New     Britain.    13,500     32,500   0.68   7        i 

Rockville 12,000  0.75    . 

DISTRICT  OF  COLUMUI  \ 

Washington 58,182   0.73 

FLORIDA. 

Bradentown 5,400   0.65   6       s 

Dade    City    140,000   1.40  4 

ILLINOIS. 

Cicero    22,900        1,549   1.20    .. 

Lyons    11,000  0.88 


Gary     

Huntington 

Laporte    . .  . 

Lebanon 

Muncie 

Richmond 

Washington 

Dubuque    .  . 


Frederick 

Boston     .  . 
Brookline    .  . 
Easthampton 
Framingh  am 
Greenfield 


50,375 

92,344  0.72 

INDIANA. 

-  .    Oil. 1 12.7,80  0.90   :;        7 

..       5,573      0.71     9 

12.S44  1.00 

8,444  1  00    

750        1,650  0.60   8-12    . 

.  .      5,000      23,000  0.40   5       e-(j 

12,286     

IOWA. 

.  .      7, .".02      16.545  0.69    6        a 
KANSAS. 

3.100  0.58 

KENTUCKY. 

1,104  0.36 

MAINE. 

3,904  0.93 

2,600  1.00 

MARYLAND. 

5,502  0.40 

MASSACHUSETTS. 

1,199  0.75 

100.000  0.45 

8,000  1.33 

1,733  0.91 
8,300     ...    4       o 

42,569  0.85   4-6  n-o 


S.000 

Lowell      25,000 

New    Bedford      S7.446 

Peabody    ....    16, ooo     20, 860  0.2:.   r, 

Revere     12,000        4,000  0.70   4-6 

Southbridge 4,200  0.72    .  .  . 

Springfield     6,523  0.57   6 

Waltliam 13,356  

Watertown    3,653  0.55    ... 

w  ebster    3,839  0.75   . .  . 

Westfield 2,8  94  0.83    ... 

Woburn 3.800  0.63    ... 

MICHIGAN. 

Menominee    ..      3,000        7.373  0.67   9 

Negaunee    1  S.000  0.49    ... 

Norway    15,000  0.40  9 

MINNESOTA. 

Stillwater 11,000  

.MISSISSIPPI 

Jackson 8,000  0.35    ... 

MISSOURI 

Columbia 1,633  1.04  S 

Excelsior  Spgs.    2,600     1.20   4 

St.    Louis    100,000  .  .  . 

MONTANA. 

Dillon     45,000        4,800  .  .  . 

Great    Falls 4.750  0.35 

NEW   HA  MI 'SI  IIKIO. 


Berlin 

Boonton  .  .  . 
Hackensack 
Montclair  b 
Morristown 
Plainfield  .  . 
Ridgewood  . 
Rutherford 


4.738    0.73 
NEW    JERSEY. 

5,000      .  .  . 

3,600    0.56 

1,700    0.93 

6,400    0.66 

17,900    0.57    6 

13,000   0. 10    1 
23.750    0.66    0 

2.5 IS    V 

12.979    0.7S    0 
32,000   0.52    .  .  . 

1,930     

1,400   0.59    ..  . 


8.200 

20.000 
4,000 

Trenton  

Westfield     ...    20,000 

W.    N.    York 

W.  Orange    

NEW    Y.  .1:1 

Auburn     36,000      36,000   0.70 

Glens    Falls 2,000    ... 

Hudson     5,000   0.45 

Kingston    17.900   0.18 


MUNICIPAL    ENGINEERING 


Asphalt   Pavements    (cont.) 

NEW    JERSEY. 

Atlantic  City.      7,575   150,570  1.77    1',    1% 

94,300   163,336  1.S4   1%    1 

Camden    34.754  1.90   2        1 

i,r  i  !  its  mi  •■-•■■     1% 

30,000      11.947  2.04   2        1% 

Pas^air     104.000      14,547  1.71    1%    1% 

Ventnor   Cy 1.200  1.73   1%   1% 

NEW   YORK. 

Vlbanv  80,560  2.11   2        1 

Buffalo     : 74.600  3.53   2        1% 

Buffalo    r 136,376  3.26   2        1% 

New     York  City— 

Bronx    Boro 71,628  1.81     ■•■    ■•• 

:7.ov,  1.64    2        1 

Mann,    Um-o  "-'  '  ■'''  lsr   jj       ] 

Queens    Boro     66.660  1.85   2        1 

1  psie       7,350  2.44   2        1 

Rochester    96,466  1.80  2        1 

adv    .    40.000        7,286  2.00   2        1 

.  .  100,000      62,800  1.87  2        J 

17.23S  2.45   2        1 

NORTH  CAROLINA. 

Charlotte 40,000  1.54  2        1 

Greensboro   ..    12,750     ......  1.50   1%    1% 

Raleigh         24,36:.  1.70    1%    1 

r;ck  -     M:.unt  4:  4' 0  1:8    1%    1% 

OHIO. 

Amherst    11050  1.60   2        ... 

, -ant. mi  13.709  1.73    1%    1 

Cincinnati    ...    29.6S0      15.S50  2.53    1%    1% 

Columbus    130.1S7  2.00   2        1 

Conneaut    il .  .    1  5.000     •  •  ■ 

Gallon    37,000     

Hamilton   ....    17,000      15,000  1.90    1  <A    \ 

Lorain    27,453  1.60   1%    J 

Marion  4.000     2.02    2        1 

Middleto'wn     .    38.611     21,390  2.00   1%    1% 

Sandusky     23.397  1.80    1%    1 

eld 20,100  1.95   2       1 

5S.0d4  1.98   2        1 

Frbana    4.200  2.10   2        1 

OKLAHOMA. 

Shawnee    16,000  1?2   J%    l 

Tulsa    40,000      53,400  1.49    2 

OREGON. 

Eugene 14.410     1.48   2        1 

Portland    5.000      40,44,  1.54   2        1 

PENNSYLVANIA. 

Chester    46,000  1.75   2        1% 

Dunmore    2-4T5  ?42   ?,/    },, 

Erie  50.000      96,579  1.53   1%    1% 

H  irrisburg  30,000      5S.009  1.90  2 

Johnstown 29,435  2.05  2        1 

Larksville    IT.1 2-28    ...    •  •■ 

Philadelphia        3R3-"4  Hi  7,        , 

Pittsburgh     ..    15.000      55.000  2.35    1',    1% 

Scranton    29.610  1.96    2        1 

Wilkesbarre        41.000      43,887  2.0"   2        1% 
RHODE   ISLAND. 

Pawtucket    1,276  ....    ...    ■•• 

Providence    ...    28,095      24.909  2.43   2        1 
SOUTH   CAROLINA. 

Charleston    26,360  1.65   1%    1% 

Columbia   ....    49.400     1.64   1        IV. 

Greenville    ...    15,000     1.5o   2        1 

TENNESSEE. 

Johnson    Cy.. .    30.000      16.044  2.00   2        1 

Memphis    18,854  2.012        1 

TEXAS. 

Dallas 24.326  1.98   2 

Hillsboro    3S.000 ... 

Houston   7,637      81,881  2%    ... 

LTTAH. 

Ogden     12.550     54,418  2.10  1V,    IV, 

Salt   Lake    Cy.    34.700   281,542    1.79   2        1% 

WASHINGTON. 

Aberdeen     . . .   20.000     11,531  1.68  2       1 

Bellinsham    ..    50.283      46,139  1.45   2        1 

Everett    40,000     37.114  1.45   2        1 

Olympia 24.364      25.1S1  1.30  1%    1 

Seattle    105,000   217,685  1.40   2         1 

Tacoma    33.981  2.01   1  %    1 

WISCONSIN. 

Aonleton    23,000     1.89  1  v,   1 

Beloit    50.000     1.37   1%    1 

Green    Bav 51.373      1.89   1%    1 

Madison     29.904  1.80  2       1 

Milwaukee    -.250,000   296.826  1.88   1        2 

Racine 9,055      2.03   2        1 

Superior 54,629  1.74   1%    1 

West    Allis...    23.000     2        1 

CANADA. 

Edmonton 4,654      2.45   2        1 

Vancouver 1.350      2.47   2        1 

Victoria 112,301      1.97   2        1 

Kingston    7.999      2.35   2  »4 

London    65,400      43.260     2.36   2        1 

Ottawa 120.000      2.20   2  % 

Toronto  ft 316.694      1.23   2        1% 

Westmount 4.514      3.18   2        1 

Regina o      25,755      2.S5   2        1 

ft — without  base. 

d — total    prospective   paving — kinds   not    yet 

decided. 
p — paint  coat. 

s — asphalt  surface  on  old  brick  pavement, 
r — repaying,  constructing  new  base. 


Brick  Pavements   (cont.) 
South    Bend 10.116      l.l 


Concrete   Pavements   (cont.) 


1: 10,457 


Anamosa 

Belle     Plaine 

Burlington     ...      5,500 
Cedar  Rapids..    42,500 

Clinton     12.23m 

Council    Bluffs.      4,423 

Davenport     

Des    Moines 

Dubuque    22,069 

Kmmettsburg  .    41,000 

Fort    Dodge 

Fort    .Madison.. 34. 000(i 

Marshallto.wn 

Missouri  Valley    

Muscatine 

Oskaloosa    

Pella Some. 

Sioux    City 

Waterloo 


i.OOO 
,200 
691 


2  00 

2.14 
1.60 


;,000 
1,130 
,416 


18,000  2.1 

4,499  1.6 

2 . "  L'  7  1.71 

25.000  1.91 

1,246  

17,072  2.0! 


1% 

iv, 


Arkansas  City 
Atchison 
Chanute     .... 
Dodge    City.. 

Emporia 

Fort  Scott... 
Herinuton  .  .  . 
Hutchinson  .. 
Independence 

Iola     

Kansas  City. 
Neodesha  .... 

Newton    

Ottawa    

Pittsburg  .  .  . 
Rosedale   .... 

Salina    

Topeka    


KANSAS. 

12,000     

5,500  6,000 

lo.OOOrf  11. mom 

15,000  25,500 

10,( 

35,000  6.700 

10,000     

20,000 

9, )  8,533 

640 

19.146 

23,000 

10,157 

4.356 
13,000 
23,405 

KENTUCKY. 

4.167 

60,0  OOd 

6,000        S.00O 
.    16,000     


25,( 

25,000 
22,400 
40,000rf 

3o!ooo 

29,  100 


1.51 

1% 

1.63 

1  v. 

1.75 

1 

1.63 

1% 

1.85 

1  v. 

1.70 

1% 

1.30 

1  v. 

1  65 

1 

1.82 

1.43 

IV, 

1.X5 

1  55 

2 

1.45 

1  1, 

1  85 

1  ' .. 

1.76 

1  v. 

1.50 

1'.. 

Lexington  .... 
Louisville  .... 
Morganfield  .  . 
W.    Covington 

LOUISIANA. 
Lake   Charles..    15.000     50,000 
Shreveport    ...      2,000  303 


2.25   1 

1   7S    1  V. 
2.05    2 
1.24   1% 

1.96   2 
2.35  2 


MARYLAND. 
.    67,230    102.772 

MASSACHUSETTS. 


2.95  0 
2,900 
2,230 


Cambridge 

Greenfield    . 

Walden    .  .  . 

Norwood    . . 

rittsrield    .  . 

Somerville 3,000 

MICHIGAN. 

Ann   Arbor 2.350 

Rattle    Creek..      5.000  51,194 

Benton  Harbor.   37,000  6,000 

Detroit     33,365 

Flint     27.441  46,232 

Grand    Rapids.    55,800  42.100 

Kalamazoo    ...    19.583  4,784 

Menominee    ...         770  

Niles    10,000 

Port    Huron...      4,000  

Sturgis   20.000  20,506 

MINNESOTA. 

Duluth    55,000  64.642 

Mankato    12,000  

Minneapolis     ..    10,000 

Red    Wing 

St     Paul 

Winona    33,540 

MISSISSIPPI. 

Vicksburg 27.739 

MISSOURI 

Brool  Held    1.760 

Chillicothe     8,768 

Jefferson    City 875 

Kansas  City  ft.    75,000  45.282 

Mexico    4.225 

St     ( 'Carles 3.0S7 

St.    Louis 130,000 

Sedalia     30,000  

Sikeston     12.500 

University   Cy.      5.900  11.346 

Warrensburg    .      1,564  7,328 


1  %  a-g 

2.90   1%      <7 
2.63   1         g. 


1.75    IV, 
1  67    1-, 
1.60   1% 
3.13   1 
2.5  2    2 
1.25    1  % 
1.98    1% 
2.17    2 
1.68    2 


1,01s 

2.12    1 

619 

1.62    2 

7.74^ 

2.48     IL. 

9.423 

1.48    2 

NEBRASKA. 

Auburn     11,500 

Grand    Island..    20.000  11.000 

Hastings 679 

Havelock 9.000 

Lincoln    20,000  15.221 

Omaha 34. SIS  17,562 

Seward    Some  25,000 

So.    Omaha 20.450      58,708 

York    50.000  1.84   iv 

NEW  JERSEY. 
Atlantic  City 14.690      2.60   1% 


1.40  3 

1.76  .  .  . 

2.00  2 

2.03  1 

1.67  2 

1  82  1 

L.35  1  '■• 

2.2  4  IV, 

1.S5  1 

1.9S  1% 


2.10  1%  a 

2.10  1%  a 

1.87  1%  0 

2.12  1%  a 

2.30  2      a-o 

2.10  1%  p 

2.19  1%  a 

2  0  2    1  1  •.  a 


Princeton     . . 
Prophetstowi 

Riverdale     . . 
Riverside     . . 
Robinson 
Rock  ford    . .  . 
Sheridan    . .  . 
Springfield 
Summit    ft..  . 
Taylorville 
Wilmette     .  . 
Winnetka    .  . 
Woodstock    . 


3.S00 

3,600 

5,300 

600 


800 


1.22 

1.23 
0.89 


550      1.50    2 


Albion    

Ambia    

Anderson  . . 
Bluffton  .  .  . 
Connersville 
Connersville 
Elkhart  .  . . 
Evansville  .. 
Ft.  Wayne. . 
Frankfort     . 

Gary     

Gary     

Hammond 
•Huntington 
Indianapolis 
Knightstown 
Lafayette    . . 
Laporte    .... 
Logansport    . . 
Michigan    Cy. 
Newcastle    ..  . 

Osgood     

Richmond  . .  . 
Richmond  . .  . 
Roanoke  .... 
ter  ... 
Rushville  ... 
Se]  mour  .... 
South  Bend. . 
Sullivan  .... 
Terre  Haute. 
Washington    . 

Algona     

Atlantic  .... 
Belle  Plaine.. 
Bloomfield  .  . 
Burlington  .. 
Cedar  Rapids 
Clarinda    .... 

Clinton     

Council    Bluffs 

Cresco    

Davenport  .  . 
Des  Moines. . 
Dubuque  .... 
Eagle  Grove. 
Forest  City .  . 
Ft  Madison.. 
Indianola    .  .  . 

Keokuk    

Marsballtown 
Mason  City.  . 
Monticello   . .  . 

Nevada    

Newton    

Sac    City 

Sheldon    

Sigourney  . .  . 
Sioux  City . . . ! 
Storm    Lake.. 

Vinton    

Washington    . 

A  bilene     

Atchison  .... 
Fredonia    .... 

Iola     

Kansas  City.. 
Manhattan    .. 

Newton     

Pittsburg  . . . 
Salina     


31,200 
3.6  1s 
3.627 
6,500 

44.4mm 


6,670 

22,702 

4,200 

5,000 

'972 
7,270 
3.816 

14,488 
12.000 


1.38  2 

1.15  1 

1.40  1 

1.13  .. 

1.35  .. 

1.44  1 
1.35  1- 
1.59  .  . 
1.02  1 
1.35  2 
1.43  1 
1.52  1 

1.45  2 


6-S 
7 


6-8 
8% 


45,000 
1,500 
6,000 


4. 

1.111 

4.1mm 

32,100 

5,  

500 
7,900 
3.000 
1,210 
1.S00 
5.747 
8,790 


2,500 
20,215 

6.153 

2.600 

26.900 

1.144 


1.58 
1.15 
1.32 
1.49 
1.45 
1.53 
1.40 
1.26 
1.54 
1.12 
1.37 
1.10 
1.30 


IOWA. 

2,532 
.  .  .      51,927 


10,300 

3.100. 

30,500 

38, 1 

1.379 
18.617 

2  2.5  00 
4.581 

65.364 
2.390 
4,241 

'  "992 

56.047 

7. I 

5,987 
150 


21,000 
3,000 
5,400 
14.500 
10,001 
50,000   156.373 


53,1 

1,000 
1,000 

12,000 

30,1 

3  5.000 


1.46  .  . 

1.20  .  . 

1.30  2 

1.37  .. 
1.45  1 

1.38  1 
1.33  .. 
1.00  1 

1.50  1 
1.30  1 

1.51  1 
1.24  1 


1.10  1 
1.30  2 
1.23   2 


51,920 


KANSAS. 

5,000 

2.000        2.500 

2,000 

8.450 


1.250 
15,000 

540 


2,673 
5.000 
5,839 
1.025 

KENTUCKY. 

5,269 

105     


1.00  2 
0.84  1 
1.05    1 


New    Orleans. 


Riddeford  .. 
Portland  . .  . 
S.    Portland. 


Adams 
Fall    River. 

Lvnn     

Revere     . . . 


14.000 

3.558  2.12  1 
67.595  1.16  1 
1.50    .. 


6-7 
6 

6-8 


1.22 

.    6 

1.22 

1 

6 

1.33 

1 

5 

1.40 

•    ' 

1  10 

1 

6 

1.15 

2 

6 

1  13 

-> 

6 

MAINE. 

30,000     23,000  1.65 

5.000        7.164  1.65    ...    6 
12.884  1.31    1        6 

MARYLAND. 
7.700        9.696  1.17    ...    6 
2,600  1.20    .  .  .    5-1 

MASSACHUSETTS. 


STREET  IMPROVEMENTS 


Austin  .... 
Dallas  .... 
Denison  . .  . 
Hillsboro  .. 
Waxahachie 

Aberdeen  . . 
Spokane 


Concrete,   Bit.  Top   (cont.) 

TEXAS. 

1.227     

5,902 


Bitulithic    (cont.) 


2.36 


731 
600 

'WASHINGTON. 
5,197 


1.64 

1  ;.ii 
1.80 


32  298 
WEST 'VIRGINIA. 

Charleston    2,820      1.31    .. 

Oshkosh     20.SS6      1.63  5 

CANADA. 

Toronto    3.240     1.65   6 

Windsor    1,190     

a — Reinforced    concrete. 

b — Concrete     surface     oiled     with     90 

cent,   asphalt. 
t — Tarvia  A   and   sand    surface  finish. 
v — Vibrolithic. 


Bituminous  Macadam 


o 


S      oco 


Ft.     Smith. 


Alhambra 

Berkeley    

EI  Centro 

Hermosa    Beach  .... 

Hollister 

Los    Angeles 

Manhattan 

Beach    

Oxnard     

Pasadena     .  .  .    88,624 
Redondo   Beach    .... 

Riverside 

S.     Francisco.  230,000 

S.    Pasadena 

Vallejo     

Venice 


ALABAMA. 

2,500  1.40    .  .  . 

ARKANSAS. 

7,000  0.75    .  .  . 

CALIFORNIA. 

46,344  0.66    4V. 

17,400 

49,053  

4,366  

32,805  0.S8   6 

6,300  1.00   6 


Danbury 
New    Haven . 
Putnam 
Wallingford 

Wilmington 


56.510 

S.500   0.45   3 
43.374    0.72    1-7 

6,979     

4,464     

35,444     

3,000   0.27    2 

12,130     

15,480   0.68    4 

CONNECTICUT. 
35,000      30.000   0.95    .  .  . 

105.383    0.63    2 

10,000   0.S0   4 

13,2  90    1.17   7% 

DELAWARE. 

43,000     ...    2 

DISTRICT  OF  COLUMBIA. 

Washington    4,500     

GEORGIA. 

Atlanta    85,311     

ILLINOIS. 

Chicago    580,594   1.23   10y, 

Elgin     42,852    1.25    .  .  . 

Hinsdale    9,000   1.32    ... 

Murphysboro       41.000   1.25   2% 

Quincy 31,175   1.49    .  .  . 

INDIANA. 

3,576   0.67   3 

..    30,000     0.85 

5,018    1.13    . 

1,791    0.9S    8 

IOWA. 
9.302      16.545    0.69    6 
KANSAS. 

13,000   0.72    9 

2,430   1.29    . 

15,735   0.90   9 

21,062   0.92   3 

250   0.90    . 

MAINE. 

Gardiner    2,800     ...    . 

Portland    Some       7,033   1.08    . 

MASSACHUSETTS. 

15,000   1.00   6 
85.807    1.00   6 
40,000   0.63 
30,785    1.25 
10,792   0.50 
30.7S3    1.33 
30,778    1.19 
1.582   1.11 
36,884    1.10   6 
28,757   0.95   4-5 
10.767   1.37    ... 
71,000   0.56 


Decatur   .... 
Greencastle 
Laporte    tp. . 
South    Bend.. 

Dubuque 

Atchison 
Kansas    City. 
Osawatomie    . 

Ottawa     

Wellington    .. 


:% 


Brookline    .  .  .    30.000 

Cambridge    

Clinton     

Everett    

Fall    River 

Framingham        

Haverhill     .  .  .    34.070 

Lowell    50,000 

Medford     

Newton    

Norwood     ....    50,000 
Peabody    ....      2,775 

Revere     10,000 

Somerville 

Southbridge     

Springfield 

Stoughton    

Waltham 

Watertown 

June,  1915 


3 

0.70   6 

8,000   1.05   4 

60,000   0.88    .  . 

8,400   1.12   6 

143.747    1.06   2 

3.550    0.80    .  . 

9,864   0.66    .  . 

10,306   0.55    .  . 


2.22 


18 

7.  !    IS 

1,799  2.4", 
9.i;iiii   2.28 

327     .  .  . 

145     ... 


Binghamton    

Frankfort    

Hempstead    

Herkimer    .  .  .    12,000 

Ilion    

Johnstown     

Little     Falls 

Lowville    

Mohawk     

New    York   City — 

Queens   Boro." 92,7::n    I  65    2 

New    Rochelle     8,819     

Oriskany    Falls 11,219 

Saratoga   Spgs r, .  7  s .",    1.60 

Troy    28,  109    2  61 

Utica    40.000     30,496   2.26   :: 

Yonkers     24.S47     

NORTH   CAROLINA. 

Asheville 45.400  2  10   2 

Hendersonville    30.550     

Rockingham 9.359     

Wilmington    IS, 000 

OHIO. 
Norwood    ....    18,000     21,000   1.75   2 

OKLAHOMA. 
Bartlesville   ..    10,000        3,780  2.15  2 
OREGON. 

Eugene     16,000     29.050   1.7S   2 

Forest    Grove 


Marshfield 
North    Bend . 
Pendleton    .  . 
Portland    .  .  . 
Seaside 
Sheridan    ..  . 


11,684 

16.500  2.10  2 

10,524  

35,515  

33.041  1.85  s 

2S.046  

3,057  


PENNSYLVANIA. 
Hanover   to...    35,500      16,000   2.05   2 

Scranton    6,721    2.39   3 

Lansdowne    ..      S.000     1.20   3 

York 11.829     

Marcus    Hook 13,815 

RHODE    ISLAND. 

Paw  tucket  w 6,472     ...    2 

Providence    ..    IS, 375      77,495   2.26   2 

TENNESSEE 
Jackson    . . 
Jackson    g 
Nashville 
Nashville 


Austin 


Salt    Lake. 


Richmond 


.16   2 


1.30   2 


3,428    2.17    2 

4,557    1.75    .  . 

50,000   118,000   1.70   2 

35.000     1.55    .  . 

TEXAS. 
7,705      42.0X7 

Corpus   Christi    7S.068 

Dallas    86,983 

El    Paso    66, .  6 

Ft    Worth    143,715     

Houston     91.050   2.4s    2-2%  5-6 

San   Antonio 109.692     

Waco    70,017     

UTAH. 
30,000     93,000   1.93   6        h 
VIRGINIA. 

29,800     

WASHINGTON. 

Olvmpia    3.65s   1.0S   1%    4% 

Pullman     36.202     

Sumner    6.720     w 

Walla    Walla.   17.600      11,440   1.4S    l'j    2%a 
WEST    VIRGINIA. 


Charleston 
Edgewood 
Sheridan    . . 


Edmonton 

Nanaimo 

N.    Westminster  . 

Point    Grey 

Reveistoke 
Saanich 


17.07, 

25,500     .  .  . 

74.000      21,040   2.12 
CANADA. 


5.737 
98,419 
22,051 
12,350 

IS, 143 
23,16 


70 


_.    Vancouver 10,594   2.45 

Vancouver     7,369   1.35 

St.    Boniface 10,207   2.70 

New    Glasgow     4.958 

Berlin    12,0s.;   2  53 

Chatham 796 

Gait    3.7S0     .. 

St.    Catherines    . 
Sault    Ste   Marie  . 

Sudbury     

Toronto    

Waterloo 

Lachine 

Montreal 

St.    Lambert. .     . 

Regina     

Saskatoon    

« — Asphaltic   concrete. 

b — Included   in    "Concrete,   bituminous    top," 

table  also, 
c — Concrete. 
e — Amiesite. 
/ — Bitustone. 
g — On    gravel   macadam. 
h — On    bituminous    macadam    base. 
* — Crushed   stone   base. 
u> — Warrenite. 


20,180     

29.2S4  1.65   2 

47,629  1.55   2 

15.090     

22,896  

95,208     

6,001  2. si    2 

28,349  3.00   2 

4,900      


Water-bound    Macadam    (cont.) 

Little    Falls 3,000    1.00    . 

Mamaroneck        1.10S   0  80    . 

Middletown 15,000  0.50    ... 

New   York — ■ 

Queens 99,320     

Ogdensburg 22,909 

Saratoga  Spgs 14,660 

Solvay    5,460  0.65    .  .  . 

Watertown    30,000   0.55    . 

NORTH   CAROLINA. 

Charlotte     17,000  0.50   6 

Raleigh    94  812 

OHIO. 

Ada    

Bellefontain 
Cincinnati  . 
Fostoria  . . 
Greenville  . 
Marion  .... 
Middletown 
Norwood    . . 


Bethlehem 
Coatesville  . 
Columbia  ..  . 
Hazleton  . .  . 
Lansdowne  . 
Philadelphia 
Pottsville  .  . 
Waynesboro 
Wilkes-Barre 


.    1  1,870        2,217    1.29    .  , 

2,831   0.5S    .. 

.      6,200        5,085  0.60  8 

10.747   0.50  8-12  c 

9,473    1.36   2V2    6c 

.    15.000        3,000   0.56   9        n 
OREGON. 

5,900   0.70   1        5 

100,000      32.25S   0.46   6-8  n 
PENNSYLVANIA. 

6,609    1.77 


,S25 


4.000  0.28 

3S.607  0.35 

15,000  0.80 

95.952  1.0S 

30,217  0.37 

4,000  0.42 


1.100 
RHODE  ISLAND. 

Pawtucket    0.42m 

Providence    .  .    4S.106      69,600  0.63   6 

Westerly    2m    0.63    . 

■   SOUTH    DAKOTA. 

Lead 6,000     ...    . 

TENNESSEE. 

Clarksville    34,700   0.14    . 

TEXAS. 

Dallas    3.640     .  .  .    S 

Houston 12.S41     ...    . 

Longview     7.790   0.94   9 

VERMONT. 

Rutland    2.425   0.45   6 

VIRGINIA. 

Bristol    15,000  0.30    . 

Newport   News   7,036     ...    . 

WASHINGTON. 

Kent    s.573   0.85   6 

N.  Yakima 2,970  0.48    . 

Sunnvside 10.000   0.27   4 

WISCONSIN. 

8,000   0.65 

6.000 


Baraboo 
Green  Bay . .  . 
Janesville  .  .  . 
Madison  .... 
Marinette  .  .  . 
Milwaukee    .  . 

Oconto    

Waupaca     . . 

Cheyenne    . . . 

Vancouver  .  . 
Brantford  . .  . 
Kingston 


1,278  1.24  9 

6,849  0.51  

2,669  1.00  8        t 

2.401  0.70 

15.000      33.022  1.05  SVj    6 

3,200  0.75 

3,600   0.36   5-8      n 

\\  YOMING. 

.  . ..  17,335  0.27  ::'■■  n 
CANADA. 

16,701  0.80 

15,000  0.50 

12.475  0.40 


a — Crushed    stone   base, 

b — Clay-bound    macadam. 

<■ — Concrete  base. 

c — Clay  base. 

,/     Gravel    base. 

m — Miles  in  length. 

n — Natural    soil    base. 

n — Old   macadam   base. 

r — Resurfacing, 

s — Sand   base. 

t — Telford   base. 


Oiled  Roads  and  Streets 


ARKANSAS. 

De   Queen. 

80m 

60m 

0.04 

CALIFORNIA. 

Covina  ..  . 

120.000 

277,970 

0.082 

3,020 

0.032 

Hollister    . 

28,394 

0.90 

Huntington 

Heach 

39,700 

0.90 

Huntington 

Hi  -a  rh 

9,000 

0.72 

Imperial    . 

L.    Angeles 

350,000 

353,334 

ii. or, 

Monrovia 

24.000 

11.000 

11,25 

Orange    . .  . 

Some 

45.000 

Pasadena  . 

13,444 

86,929 

0.396 

348 


MUNICIPAL    ENGINEERING 


Asphalt  Block 


City. 


\Si 


- 


:-  x 


/. 


DISTRICT  OF  COLUMBIA. 

Washington S.092    J1.78   5 

GEORGIA. 

Savannah    17,545      1.90    

MASSACHUSETTS. 

Holyoke    5,567      2.30  2 

MICHIGAN. 

Flint     1,960     3.16    12x5x2 

NEW    JERSEY 
Newark    25,000   10.S17      2.53    12x5x 


2.25   12x5x2 

10-12x 
2.35   4-6x2 
2.30   12x5x3 


W.   New  York 26.650 

NEW    YORK. 

Albany    3,238 

Jamestown      9,423 

Lockport    20,972 

New  York — 

Bronx     1,650 

Manhattan    1,502 

Queens     S.923 

Niagara    Falls 34,000 

OHTO. 

Fostoria    12.279 

London    12,179 

Marion     7.000    12,219 

Tiffin    5,100 

Toledo    7,794 

TEXAS. 

Houston     72,038     . 

WASHINGTON. 

Seattle   52,500     . 

CANADA. 

Victoria,  B.   C 56,951     . 

Windsor,     Ont.  .   .....    32.57S 

Quebec,     Que 4,586     . 

Regina,    Sask 28,525 


Creosoted  Wood  Block 


1.S3  

2.15  5 

2.06  12x5x2% 

1.90  

1.75  12x5x214 


gs      ss 

u 

a-1         ■cS* 

-  ■   «£ 

0 

City. 

CU                   —7. 

O™2     j" 

fl 

CONNECTICUT 

Ansonia    .... 

9,500 

$332  2n 

1.10 

Bridgeport     . 

9,970 

3.14    16 

9,240      44,331 

3.20    .. 

1.08 

New   Haven. . 

81,944 

FLORIDA. 

3.00   20 

to 
1.14 

Pensacola  . . . 

1.600 

ILLINOIS. 

2.13    20 

1.12 
1.08 

Chicago    .... 

139,914 

3.12    .  . 

to 
1.12 

Decatur    .... 

55,000      11,300 

2.43    18 

1.10 

Granite  City. 

S.750      12,500 
INDIANA 

2.64    16 

1.0S 
1.08 

Muncie    

6  41 

2.69   16 

to 
1.12 

IOWA. 

Cedar  Rapids 

5,921 
KENTUCKY. 

2.95    16 

Louisville     . . 

9,133 

LOUISIANA. 

3.17  20 

1.0S 
1.10 

New    Orleans 

47,370      L3.257 
MAINE. 

3.25    12 

to 
1.14 

Augusta    .... 

1,157 

3.42   If, 

1.10 

Bangor   

720 

MARYLAND 

6.11    .  . 

Baltimore    .. 

.      2.195        1,647 

3.40    .  . 

MASSACHUSETTS 

Boston     

2,522 

::  :ai   20 

1.12 

Cambridge   .  . 

23,900      29,037 

4.00   22 

1.12 

New  Bedford. 

1.520 

3.50    .. 

Southbridge   . 

7,300 

2.4s    .  . 

Springfield   . . 

10.S44 

MICHIGAN. 

0     10 
16 

1.10 

145,000   114, SIS 

2.52    to 

Brick  Pavements  (cont.) 

Boonton 5,790  ....    2  i 

Camden    611      2.10    1  i 

Elizabeth     10.000     2.11    1%  < 

Garfield    9.071      2.34   2  « 

Jersey    City 8,649     2.11   1%  , 

Newark    10,000  33,389  2.20   1%  g 

Ridgewood    .  .  .    20,000     2.25   2  < 

Rutherford    20,000     2.15   1 1/2  < 

Trenton    4,540  7.022      2.24    1%.  < 

NEW  YORK. 

Albany     72.774      2.01    1  %  i 

Auburn    2,634  5.246  2.45    I  1.  . 

Ballston    Spa 4,013  2.55   2  - 

Binghamton    ..    23,000  35,257  1.98    1  %  I 

Buffalo     40,467  3.29   1%  S, 

Canastota    ....      5.0S9     2.15   1%  J 

Carthage 7,500  2.49   1  j 

Catskill    5,000  

Clyde    4,220  2  £ 

Corning    956  33,498     2.01    !'■■ 

Cortland    9,850  2.28   1%  .. 

Elmira   10,000  27,690  2.33   1%  <8 

Fairport     4,870  2.25   2  £ 

Fulton    7,200  4.222  2. IS    1%  ,, 

Gloversville     6.000  3.00  2  £ 

Hornell    800  3,700  2.03   IV2  S 

Ithaca    4,316  ....    1  c 

Jamestown    ...    50.000  38,580  1.65   IV,  5 

Kingston    2.000  2.40   2  fl 

Little   Falls 1,100  2.65 

Lockport 17,037  2.25   2  fl 

Middletown 5,000  

Newark    9,000  3,000  1.60   1V>  fl 

New   York  Citv — 

Brklyn.  Boro.    12,700  1  fl 

Richm'd    Boro     4,365  1.63    1%  fl 

Niagara  Falls 5,000  2.62    p'  <j 

Norwich     14,000  2.20   1%  g 

Olean    Some  12,552  1.95   2  g 

Oswego    23,140  27,737  2.43    1%  g 

Plattsburg    ...      3,000  5,420  3.05   1%  g 

Port    Jervis...      6,900  5,790  2.45   1%  g 

Poughkeepsie 25,924  2.50   2  g 

Rochester      7S.791  1.83   1%  g 

Salamanca    800  2.25   1%  p 

Schenectady 7,536  2.33   1  g 

Solvay    15.351  2.67   1%  g 

Syracuse    100,000  73,480  2.19   1%  g 

Troy 4.21S  2.73   2  17 

I'tica    S70  2.36    .  .  . 

Watertown    10,000  2.53   1%  g 

NORTH   CAROLINA. 

Asheville 7,040  2.45    1'.  p 

Charlotte     1,920  2.45   4  t/ 

Raleigh    9S0  , 

OHIO. 

Ada    12,000  p 

Akron    125,417  1SS.711  1.47   2  g 

Alliance     16.000  1.75   2  41 

Ashland     2.236  1.95   2  p 

Ashtabula 8.8S8  1.64   2  a 

Barberton 4,051  1.65   2  p 

Bellefontaine 9.S73  1.45   1  g 

Bryan    4,000  1.74   2  g 

Bucyms     650  1.39   2  g 

Cambridge    ...    15,000  3,750  2.61    1%  g 

Canton     100. 72S  1.63    2    "  p 

Chillicothe    ...    11,500  5,450  1.41    1  g 

Cincinnati     99,411  2.28   2  g 

Cleveland    2S3.344  509,097  2.07   1%  g 

Columbus     216,195  1.75   2  g 

Conneaut    ....    16,350d  1,610  1.50   1%  g 

Coshocton    ....      2,000  2,274  1.50  2   "  p 

Davton     80,400  60,130  1.72   IV,  g 

Delaware    ....      7.000  19,000  1.60   2   "  g 

E.  Liverpool    ..    30,000  14,110  1.35   2  "s 

Elyria    27,352  1.95   2      a-g 

Galion    57,000  9.555  2.13   2  g 

Geneva    5,308  1.65    IV,  g 

Greenville 550  1.70    .  ."  .. 

Ironton     28,100  1.33   2  p 

Lakewood 60,24  9  1.68   1%  17 

Lancaster    ....    37,000  24.140  1.00  2   "  s 

Lima    28,069  1.83   1%  g 

Lorain    20,000  21.119  1.68    1'.  «/ 

Mansfield     ....    27,650  9.700  2.39    1'.  p 

Marietta    19,094  1.15   2"  5 

Marion     20.000  16.471  1.S5    2  g 

Massillon     29.000  1.74   2  p 

Middletown     S.1S9  LSI    2  g 

Mingo  Junction      4.700  0  1.30   2  s 

Mt      Vernon    -  .      9,800  1.211  1.80   2  ,; 

Newark      3,590  19.S56  1.-15   2  g 

Norwalk    s.000  1.90  2  a 

Norwood     1,420  1.49    1  g 

Oberlin     2,700  9,400  1.65   1%  g 

Ottawa    S.000  1.97   1  v.  „ 

Painesvllie    ...    20,650     1.66    1%  g 

Portsmouth    ..    15,000  80,347  2.00    2       p-'g 

Sanduskv     13.000  1.S1    2  g 

Sidney    54,980  2.33    1  g 

St.eiubenville      22.570  1.63    ...  .". 

Tiffin     7.400  1.85    2  .; 

Tippecanoe    Cy 22,200  1.78   2  g 

Toledo    Some  6S.514  2.03   1%  a-g 

CTrbana     ls.oOO  1.89   1 >■•  0 

Van    Wert     6.900  r; 


Concrete  Pavements  (cont.) 


Allegan 

<  ' ."  I '  1  i  1 1 : 1 . 

Detroit 
Do  wagia  c 


36.S71 

116 

MICHIGAN. 

14,500 

38,000      29,334 

165,700 

6,000 


2.28   2 


Flint    19,381 


Frankenmuth 
Grand  Rapids 
Highland   Pk. 

Howell    

Lansing    

Laurium  .... 
Manistee  .... 
Menominee    .. 

Monroe     

Munising  .... 
Paw  Paw.. 
Petoskey  .... 
Plymouth  . . . 
Port  Huron  a 
Royal  Oak. .  . 
Spring  Lake. 
Three  Rivers. 
Union  City. . 
Vicksburg  ..  . 
Wyandotte  .  . 
Ypsilanti     . . . 


7,000 
:,.00il  1,710 
Some  12,480 
1.833 


1,000 
3.750 
3,500 


1.65    1 
0.S5    .. 
1.10   2 

1.41    2 
0.85   2 


6-8 
6% 


30,000 


Anoka    5,000 

Austin    

Duluth      35,000 

Faribault     

Mankato    ....      4,000 
Minneapolis    .    50,000 

Moorehead    

Mt.    Iron 

Nashwauk 

Pipestone    

Red    Wing 
Rochester 
St.   Cloud    . 
St.    Paul    . . 
Stillwater 


1,200 

2,000 
1,600 
2,785 

3,500 
9,132 
52.356 
4,300 
1,220 
4,800 
4,500 
3,960 
8,100 


300 
55,399 
980 
18,558 
64.SS6 
7.200 
4,300 
3,900 
8,300 


1.40  2 
1.27  2 
1.60  2 
1.50  1 
1.30  .  . 
1.17    2 


1.80 
1  i:, 
1.02 
1.29 
1.65 
1.38 
1.65 
1.58 


4,100 
20.000 
10,000 


10.304 
6.677 
1,602 


Two    Harbors     10,200 

Virginia     525 

MISSOURI. 
3,400 


Bethany 

Boonville 

C.    Girardeau.    53,000      67,04 

Chillicothe     .  . 

Columbia     .  .  . 

Excelsior  Spgs 

Grant     City.. 

Hannibal 

Joplin 


'.-.. 


19,900 
5.201 
1,400 
S.100 
3,000 
400 


1.51  1 

1.22  1-: 

1.35  2 

1.2  5  2 
1.86  . 
2.40  2 

1.40  .  . 

0.84  1 

1.09  1 
1.40  1 
1.01  1 
1.34  2 

1.10  .  . 

1.03  1 


6  '  ■• 
6-8 


Kansas    City. 350.000   326. 94S 


Kirksville 

Liberty    10,000 

Poplar    Bluffs 

St.    Joseph 

Sedalia  .  .  . 
Sikeston  .  . 
Springfield 


4.120 
2.100 
2,850 

61.275 


1.57   2    5V,-s 


1.25  .  . 

1.23  1 

1.48  1 

lis  2 


S.000     

3,500 

19,925 

MONTANA 

Billings    5,970 

Bozeman    1,947 

Great    Falls 4,545 

Missoula    643 

NEBRASKA 

Lincoln    12,550        1,951 

Nebraska    Cy.   50,000        9,953 

Norfolk    40.000     1.25   1 

Omaha     e 53.061      11,381      1.44    1 

Omaha     c 6,055      1.59 

So.    Omaha...    17,000       8,312     1.30 
NEW  HAMPSHIRE 


1.95    1 

1.31     1 
1.S0    2 


1.18 


Nashua 

1: mlifld 

Elizabeth  .. 
Red  Bank .  . 
Roselle     Pk 

Albany 
Bay  Shore. 
Canajoharie 
E.  Islip  .  .  . 
Ellenville  . 
Gloversville 
Gowanda  .. 
Interlaken 
Johnstown  . 
Sag    Harbor 


6,830 
NEW  JERSEY. 
.    1(1.000 


1.65 


6.800 

14.759 

YORK. 

2,275 

18,750 

4,000 

7,800 

2.0  60 

5,500 

9,400 

1  1  000 

7.04U 

14.640 

Saratoga    Spgs 12,500 


2,200      1.15 


1.10  1 
0.90  1 
1.54    .. 


Schenectady 1,150 

Schoharie    8,700 

Seneca     Falls 1.9  4  7 

Tonawanda     23.000 

Troy     9.200  9,348 

W.    Albany 3.100 

W.    Carthage 8,! 2 

NORTH  CAROLINA 

Bessemer    Cy 21.000     . 

Charlotte     373     . 

OHIO 

Andover     14.900      0 

Canton     11.000      1 


1.45   1 

7 

1.44    1 
2.10  1 

6 
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Bituminous   Macadam    (cont 

WestfieM     5,042   1.00 

W.    Springfield    2,140     ...    . 

Winchester 12,643     ... 

Woburn    25,000   0.98 

Worcester 30,776   0.S7 

MICHIGAN. 

Grosse    Pointe     11,168     ... 

Ludington     11,000     ... 

Norway 13,269   0.69 

So.    Haven...      9,000     ».70 

MINNESOTA. 


Bituminous  Concrete 

See   also    "Concrete   with    Bituminous   Top.' 


Minneapolis 

958   1.73    .  . 

MISSOU 

Columbia 

925   0.80    S 

6 

Jefferson   City     

94,008    0.90    8 

Kansas    City 

.    50.000 

55,037    1.30   3 

7 

Sedalia    

4.000 

1.00    s 

6 

NEW    HAMPSHIRE. 

Berlin     

1,560   0.7S    .  . 

Laconia     .... 

5,000 

3,153    0.S5    6 

n 

NEW  JERSEY. 

Bloomfield     . 

5,000 

8 

Garfield     

7,220 

57.S90   0.93    7 

n 

Kearney'    .... 

."..7  10      

.    w 

Montclair     .  . 

.      6,000 

5,900    0.87    3 

t 

.    12,000 

15,612    0.92    7 

m 

NEW 

YORK. 

Cartilage     . .  . 

3,150   1.10   12 

Fulton    

20,138    1.35    7 

Geneva     

:.:2,:::.s   0.50    .  .  . 

Gloversville    . 

7,650 

14,200   1.3S   6 

m 

Gouverneur     . 

4.000      

Hempstead     . 

8,584     

w 

Herkimer    .  .  . 

6,000   0.20    .  .. 

Hornell    

1,000     

Jamestown    . . 

12,338   1.35    .  .  . 

Johnstown     .  . 

3,500    1.52   8 

Mamaroneck 

2.368     

Middletown     . 

15,000     

New  York — 

Queens     .... 

110,585    0.85    ... 

Richmond    .. 

8,723     

Oneonta     .... 

13,700 

1,639    1.12    7 

4 

Oswego     

16,121    1.73    6 

s 

Plattsburg    .  . 

16.460    0.S6    S 

Poughkeepsie 

1,526    1.30   7 

Syracuse    .... 

13,650    1.50   9 

6 

Troy    

7.S00    1.09    .  .  . 

Utica    

11,666    1.01    .  .  . 

NORT 

Durham   

25,000 

1  1,500   0.74   6 

Rockingham    . 

10,666     

OHIO. 

Bellefontaine 

1.300 

0.5S    S 

Cincinnati 

15,325 

39,657    1.51    9 

Columbus    .  .  . 

6,366   1.20    ..  . 

Galion    

37,000 

.  .    2 

6 

Massillon     .  .  . 

2,500    0.75    .  .  . 

Middletown    .. 

9,473    1.36    2% 

6c 

Springfield     .  . 

5.000   0.90    ..  . 

Toledo    

6,155   1.19    4 

4 

OREGON 

Hood    River.. 

9.000   1.00   6 

Portland    .... 

10.000     

PENNSYLVANIA. 

Allentown    . .  . 

1,731    0.7"    .  .  . 

Ben    Avon     .  . 

2,000    1.08    4 

t 

Clearfield     .  .  . 

1,200   0.85    3 

b 

Columbia     .  .  . 

500   0.54    ..  . 

Hanover    .... 

16,696    2.05    ..  . 

Lansdowne    .. 

8,000 

5.200    1.20   6 

t 

Marcus    Hook. 

13.815     

w 

Waynesboro    . 

634    1.77    .  .  . 

RHODE    ISLAND. 

Pawtucket     625     ...    2 

Providence    ..    40.000      39.436    1.51    2  = 
SOUTH    CAROLINA. 

Columbia     10,150     ...    2 

Union 7.500   1.00    .  . 

TENNESSEE. 
75,000     35,000   1.40   3 
TEXAS. 

42.534    0  74    .  . 

5,044    1.00    9 

1.400    1.35     .  . 

28,595   1.13   9 

3,000    1.32     .  . 

10,000    1.04    2 

VERMONT. 

Barre     3,600   0.62    .  . 

Rutland    9.350   0.75   4 

VIRGINIA. 

Danville     1,000   0.76   2 

Newport    News 10,000  0.60    .. 

WASHINGTON. 

6.720     

WEST    VIRGINIA. 

30.800    1.48    21/ 

25.500     

WISCONSIN. 
1,500 


Nashville 

Abilene     .... 

Dallas     

Hillsboro  .... 
Longview  .  .  . 
Marshall  .... 
Mineral    Wells 


Sunn 


Rlnefield     . 
Edgewood 


Baraboo 
Chippewa    Falls 
Columbus     .  .  . 
Eau  Claire   .  . 
Edgerton     . 
Janesville 
LaCrosse    . 
Madison 
Milwaukee 

June,  19  JS 


S.000    1.51     !>'., 

9,650     1.00   5 

1,900        1.000   1.10   7 

7.600   1.16   9 

4.245    1.05    9 
8.455    1.65    2L, 
34.908   1.28   2% 


18,000 

5,000 

10,000 


IV 


:  .=      e  x     - .: 


fe 


14.7119    1   27 


ALABAMA. 

Birmingham 17.22S    1  52 

1  ladsden     11,500    1  Is 

Mobile    20,603    1.36 

New    Decatur 64,600    1.53   2        4<- 

ARIZONA, 

Phoenix 17,557    1.20    

CALIFORNIA. 

Hollister    32,805   0.88   6 

Marysville     5,48]    102 

Oakland     300.3S6   0  st   s    '    s "  ' 

Pasadena :..      2::. nun    1    is    4-7 

Richmond    25,100    1.52   7 

S.     Pasadena.    40,000      73,791    1.34    .".        »-»■' 

Stockton    c 57.::  Is    1.25 

Vallejo 1:1.1,  13    I  25    ...    '.".'. 

Venice     3."., 494      47,361    I  92    6        u 

CONNECTICUT. 
Bridgeport     ..200.000        1,360    1.35   2        m-w 

I 'ni  nam    10,000     

Wallingford    12,413    1.20   7 '.. 

DELAWARE. 

Wilmington     19,000     ...    2       c 

Wilmington     6.400     b 

DISTRICT  OF  COLUMBIA. 

Washington 12,000    1.64    

FLORIDA. 

Jacksonville 43,717   2.38 

GEORGIA. 

Atlanta    85,311     

ILLINOIS. 

Chicago      268,142    1.48    

Cicero    101,162   1.40 

Elgin     35,030   1.55    

I  Hnsdale    s, 1.42  S-10   . . . 

Kewanee    28,000  1.47   2        5c 

Lake    Forest 12,000   1.00  5       m 

Marion 12.000   1.30   3V-   8c 

Murphysboro     41,000    1.25   2'".    7. 

Oak    Park    ...    99,118    131.103   1.35   2    "   6c 

Waukegan     10.832   1.60 

Wilmette     8.575   1.55  2        6c 

INDIANA. 

Elkhart    15,880    1.65    

Ft.     Wayne 55,307     

Frankfort    ...      1.955        5,531    1.44   2        5c 

Gary     4,210      16,232   1.33   3        6 

Laporte    13,561    2.69 

South    Bend 15,986    1.78    

II  IWA. 

Algona 36,427    1.53   2        4c 

Belle     Plaine 28,187    1.61    2        4c 

Boone     49.000      70,000   1.55   2        5c 

Cedar    Rapids     14,760   1.95 

Cherokee 40.517    1.66    2        4e 

Des    Moines 5,966   1.76   2        5c 

Dubuque    2,200    1.67    ...   c 

Dubuque     44.2(12    1.8]    2         5c 

Ft.    Dodge 40,857     

Waterloo     6,440   1.69    

KANSAS. 

Abilene     12,000      45,  102    1112        4 '.. 

Emporia    35,000   1.40   2        4c 

Junction     Citv     66,000    1.31    2        5c 

Manhattan    73,085    1.34    

McPherson     47,886    127    2        4c 

Newton     100.000     1.18  2        .... 

Parsons    10.000    1.2  1    2         I. 

Salina     14,000   1.50 

Topeka     2 1. Too      29,866    l.3>5    2        4 

KENTUCKY. 

Davton     4.500    1.19   9        

Louisville     10,138   0.87    ...    o 

Li  IUISIANA 

Lake     Charles     35.000    1.70    : 

New   Orleans 3,490    1    is    2        6 

Shreveport    33,23  I    1  63    

MAINE. 

Portland 7,033    1.08    

Rumford    1,200    1.18    

Saso    1,600    1.25 

MARYLAND. 

Frederick    5,183    1.60 

MASSACHUSETTS. 

Pittsfield     30,567    1.94    3 

Springfield     25,861    1.40  2       c 

Springfield    15,335   0  89   2       .. 

Southbridge 1.700    1.22   8        .... 

Westfield   ....      6,200        1,720   1.75   2 
MICHIGAN 

Ann    Arbor...    19,000     2        0 

Battle    Creek.    30,000      1:1:1 

Benton    Harbor I  : 1    15 

Detroit 190,610   2.44    2 


Oiled    Streets    (cont.) 

Richmond      72.775   0.91 

Santa  Ana.        Sonic         70,400 

S.    Pasad'na 3,000   0.27' 

CONNECTICUT 

100, .  .     0.015 


Ansonia 
Bridge- 
port   . 
Hartford 
N.    Britain. 
Putnam    .  . 


1,296,000    1,308,652    0.008    2 

1,386,108   0.1127   :: 

4c  ::,      

30.000         30.000  0.03      2 
FLOKII  >A 

4.000    0.55      .  .  . 

ILLINOIS 
475,180       464.100    0.01      1 
INDIANA, 
1.451         24.0007  0.02/     1 
185,01)0        182,300    11  04       1 

10,000    

Logansp't         15,000         10,000   0.02      T 
M 1     \  ernon 

IOWA. 
Waterloo   .       40,000         57,160   0.025    1 
KANSAS. 

Hutehins'n    40,000   0.04       • 

Newton    20,000  0.10     2 

MAINE. 

Augusta 234,310   0.020   2 

Portland    32,029   0.025    1 

MASSACHUSETTS 

31,976,396   0.016    4'.. 

210,000       210,000   0.025    2-3 

308.900  0.01  I  2  13 

16,020     

1,5011.1100    1.021.9117    0.012    3-4 


1  lade   1  'in 

Oak  Park. 

Huntington 
Lafayette 
Laporte   .  . 


f 


Boston  .. 
Greenfield 
Lawrence 
Lawrence 
Lowell  .  . 
Norwood 

1  V;ll>'i,l\ 

Revere  . . 
Springf'ld 


Mankato 


300,000    2-3 

440,000       300,000   0.022   2-3 
38,000         20,000   0.02      2 

1,500.000     ....    1-4 

MICHIGAN. 

30,000     ....     1 

20,000k      10,000k 

MINNESOTA 
85,000         70.000   0.02 


Min'apolis  1,000,000      994,610   0.014   2 

Northfi'ld  80.000    

MISSISSIPPI 

Clarksd'le        12.000         18, 000   0  075  2 

Jackson   ..      50,000k 

Meridian    10,000   0.15  i 

.MISSOURI. 

Milan    ....       12,500         12,500     .  .  1 

Sedalia    .  .       18,000  9,000   0  20  2 

Windsor    .       30,000         24,000  0.03  2 
NEW    HAMPSHIRE. 

Laconia 150,000   0.02  1-2 

NEW   JERSEY. 

E.    Orange 800,000   0.025  3 

Montclair  .    700,000      710,000   0.011  1-4 

Ocean  City    12,000   0.120  ... 

Passaic    .  .     125,000       149.000   0.055  1-2 

Ridgewo'd         72,000         72.000   0.055  1 

Rutherf'd       140,000         27,000   0.200  2 

Summit    ..        70.000    0.065  1 


Auburn    .  .     2 

Clyde   

Gloversv'le 

Hornell    .  .    . 

N.   Y.  City — 

Br'klyn 

Boro  .    . 


NEW   YORK. 


00,000 

14.. silo 
25. 


200,000  0.015  1 

7,400  0.003  3 

25,000  0.018  1 

40.000  0.05.S  1 


One 


ita 


.    2.1  14,226  0.017  1 

)0         67,000  0.01S  1 

10       107.000  0.018  1 

39,674  0.020  1 

OHIO. 


Gr'nville    . 

IS, 000         27,000   0.030 

1 

Mansfield 

8,450     

1 

a 

Nnrw 1 

1S0.000    0.020 

OKLAHOMA. 

1 

s 

Enid    

13.195 

r 

Okmulgee 

15,000     

OREGON. 

3 

Hood  Riv'r 

20,000         10,000   1.000 
PENNSYLVANIA. 

2 

V 

Ben   Avon. 

8,000            9.000   0.120 

1 

0 

Carlisle 

200. 1        160.000    0.008 

2 

T 

Coatesv'le 

1  1    :  !            13,32 1  .' 

1 

Lansdowne 

18,000         16,000   0.072 

1 

0 

Parkersb'g 

3,400            3,400     .... 

2 

Phila- 

delphia 

1,064,71      

,  i:\.\s. 

1 

" 

Longview 

18,500 

\  BRMONT. 

1 

r 

Rutland    .. 

(10.000         40,000  0.020 
WASHINGTON. 

2 

a 

Sunnyside 

20.000   0.035 

WISCONSIN. 

3 

an 

.  \  1 1 1  i  l;  ■  1     .  .  . 

125.000        1011.000    0.015 

2 

a 

i  'i.liniil.ii 

40.000          37.050    0.019 

2 

sn 

Eau  1  Maire 

75. 1H  i'""    0  112:1 

1 

s 

Mtlwa'kee  2 

,  1  IS. Mill    2.128,800    0.160 

1 

0 

Oshkosh  .. 

a 
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Wood    Block   (cont.) 

Detroit  w 148,151     

Flint 9,028      3.04    16 

Highland  Pk.      8,972     ......      1.84   16 

Monroe     750  544     4.02   10 


MUNICIPAL   ENGINEERING 


Brick    Pavements    (cont.) 
Washington 


1.14 
1.10 
1.12 


Saginaw 


12,143 


.58   16 


MINNESOTA. 
Austin     11,000        5,064 


Eveleth 

Hibbing  .  .  . 
Mankato  .  . 
Minn'p'lis  a. 
Minn'p'lis  b. 
New  Ulm. . . 
Owatonna  . 
Red  Wing  .. 
Rochester  .  . 


S.053 
7,584 

20,000     

250,0(10   182,930 

.      12,369 

..      15,2  04 

..      10,397 

6,766 

...      16,540 


St   Paul    .  . 
Virginia    .  . 


.110,000   252,673 
16.073 

MISSISSIPPI. 

Laurel 9,200        7,447 

MISSOURI. 
Excelsior  Sp.         605     . 

Kansas  C.  c.    50,000 


2  19    16      1.10 

2.50    16     

2.54 

16     

2.36  16  1.10 
2.08   16      1.10 

2.31 

2  11    16      1.10 

2.07 

2.17    16      1.10 

1.10 
2.43   16        to 

1.14 
2.48   16      1.10 

2.75  20     1.10 


,547 


5,000      2.60   tc 


Atlantic    Cy. 
Jersey  City. 


Albany 


MONTANA. 
5,285 


NEW    JERSEY. 
,    30,850     3.01 


5,622      2.99   20       to 


40,000     73,151      3.34   18       to 


1.12 


NEW  YORK. 
9,623 


Binghamton  b    1,620  1,587 

Johnstown 1,118 

New  York  City — 

Brkvn.    Boro     4,000 

Manh.  Boro 109, o69 


3.50  20 
2.38   16 


Richm.  Boro     26,775  1.90    IS      ^ 

Rochester 3,390  2.90 

OHIO. 

Akron  18,840  2.46 ■ 

Cincinnati  3  "DC      44>lt  >,  8S    18      1  1 


Cleveland 


6,295     2.98   16 


Dayton 

Gallon    37,000 

Norwood     .  .  .    18,000 


3,670     15,440     2.42   20 
'22,666     2.20  18 

Toledo 23,729      3.15   16 

OREGON. 

Eugene    1,262     

Portland    12,108     2.60  14 

PENNSYLVANIA. 
Philadelphia      40,000     31,224      3.29   18 


45,000 
35,000 


8,300 
94,000 


OKLAHOMA. 
5,675 


Bartlesville    . . 

Okmulgee 808 

Tulsa     4,000  12,000 

OREGON. 

Portland      34,184 

PENNSYLVANIA. 

Bloomsburg    .  .    12,300  6,555 

Bradford     800  4,150 

Carlisle      14,000  2,493 

Chambersburg       7,600     • 

Pharleroi    8,000  12,813 

Clairton     2,358 

Clearfield     3,900 

Connellsville    ..    38,000  5,670 

Corry 6  125 


Donora nv4?* 

DuBois    7,115        8,645 

Easton    6.418 

Edwardsville 9.000 

Ellwood    City 11,?2? 

Erie    hi°3. 

Farrell 

Franklin    16,250 

Greensburg    ...    10,000 

Greenvillo     

Hanover   Tp 

Hazelton    

Homestead    ...      1,100 

Jeannette     

Johnstown    

Kingston 

Lancaster    

Lansford     ....      7,802 

McKees    Rocks     

Meadville     

Monessen 

Mt.     Union....    12,000 

New   Brighton \6,?i)0 

New    Castle ■  ■ 

N.     Braddock. .    17.000 
East 


Pittsburgh   ..      4,000     12,000     3.05   16      .tOg 

Reading    13.291      3.43   16     .... 

RHODE  ISLAND. 

Providence     .    39,820       7,479     3.25  IS      1.10 

SOUTH   CAROLINA. 

Charleston 26,654     2.36  16       to 

1.1< 

Orangeburg   .      2,100     2.46   16     . 

SOUTH    DAKOTA. 
Sioux   Falls. . 


16,000 

12,360 

2,567 

22,793 

1,556 

8,658 

2,760 

34.713 

12,230 

1,206 

5,997 

400 

69,327 

2,295 

6,500 


1.88   1]A 
1.60   1% 

2.70   1% 
2.20   2 
1.85   1 


1.45  1% 

2.07  1% 

1.36  1% 

2.20  ... 

1.63  2 

1.53  2 

1.85  2 

1.36  2 

2.15  1% 
1.74    ... 

2.16  2 

2.28  2'  ' 
1.35   2 
1.67    1% 
1.45    1 
1.90    ... 
1.33   2 
1.95   1 
2.43   2 


Dayton     

Elyria     

Fostoria  .... 
Greenville     .  . 

Newark    

Norwalk  .... 
Norwood  . .  .  . 
Plymouth  .  .  . 
St.  Bernard  .  . 
Sandusky     ... 

Sidney    

Toledo    

Troy     

\\  ashington 

C.  H 

White  House 
Zanesville    .-  . 


to 
1.12 

1.10 

1.10 

1.04 
1.03 
to 
1.09 


Oil    City    .  . 
Philadelphia     .    Much 

Pittsburgh     

Pottstown 

Pottsville     ■  ■  •  • 

Rankin     5,000 

Reading     

St.   Marys 

Scottdale    

Scranton    

Somerset      

Uniontown     

Warren 

Wavnesboro 

W.    Hazelton. 
W.  Homestead 
Wilkes  Barre. 
Wilkes  Barre 
Tp.    ....... 

Williamsport 


19.500 
21.000 


14,7: 

5,217 

21,174 

123,304 

36,500 

3,960 

13,113 

4,500 

21,268 

13,600 

6,100 

938 

2,250 

25,000 

9,357 

28,628 

14,691 

6,000 

IS, 069 


2.46    2  g 

2.10  1  g 

1.9S  2  g 

1.88   2  a 

1.92  1%  g 

\'.ii  1%  9 

2.00   2  a 

2.02   2  p 
2.20   I  %  a-g 

2.75   1%  g-V 

1.90  1%  g 

1.08   2  y 

1.4  5   '.'.'.  a 

2.45   2  g 

2.34  1V4  9 

1.55   2  s-g 

2.20   2  <7 

1.32   2  s 

1.60  2  s 

2.80  1%  V 

2.25   2  g 

2.39   1 


27,486 


RHODE  ISLAND. 
303 


2.2S 


2.58   2 


g 


1.05 
to 
1.10 

1.03 
to 


Columbia  .  . 
Greenville  . . 
Orangeburg 
Spartanburg 


Memphis 
Nashville 


SOUTH  CAROLINA. 

3,932     2.50  2 

16,000     1-99  ••• 

3,865     2.15  1% 

3,991      2.15  1% 


Memphis  .. 
Nashville    . 


13,900 

TENNESSEE. 

2,478 

50,000      50.000 

TEXAS. 
7,418 


2.67   16     1.10 


Denison    

Galveston 
Greenville 
Hillsboro 

Houston     

Longview 
Sulphur   Spgs. 
Waxahachie   . 

Pocahontas 


TENNESSEE. 

7.113 

110,000 

TEXAS. 

3,310 

.    13,800  21,483 
90,000 

2.200 

64,249 

3,350 


Concrete  Pavements  (cont.) 
4,500 


14,759 

VIRGINIA. 
3,200 


2.08   1% 
2.23   2 


1.70    ... 
2.22   2 
2.45    1 
2.28   2 
1.85   1V4 
2.16   2 


7,075 

50,666 


6,317 
1,065 
2,899 

'"456 

2,700 

10,235 

5,100 

500 

8,700 

10,110 

17,897 

2,680 

2,084 
6,300 


1.53 
1.40 
1.39 

1.13 
1.30 
0.95 


Durant 
McAlester 
Okmulgee 
Tulsa   .... 

Corvallis    . 
Portland 
Salem     . .  . 


WASHINGTON. 

Seattle   60,000      72,771 

Tacoma 525 


18,761      2.98   IS 


1.10         Bhiefield 


WEST   VIRGINIA. 
1,800 


10,000 
OKLAHOMA. 

.    17.600     

.    12,900        1,563 

.    20,000     

.       S.000     

OREGON. 

5,561 

.      4,391      70,304 

2,562 

PENNSYLVANIA. 


0.92  1 
1.24  1 
1.10   1 


Bangor  .... 
Beaver  Fall: 
Bellwood     ...     ■•••• 

Carlisle     3,500 

Catasauqua     

DuBois     3,000 

Freeland    

Hughesville     

Huntington • 

Indiana    700 

Juniata    8,000 

Lansdowne    . 

Miffiinburg    . 

Nanticoke 

Nazareth    ... 

Nicholson 

Philadelphia 

Pittsburg    .  . 

Warren 


1,000 


1,350 
90,666 


320 
390 

200 
610 
3,953 
3,000 
125 
1,950 
3,000 
11,047 

'"336 

70,400 
1,400 
S.100 

28,150 
5,000 
3,572 


1.17 
1.3:5 
0.90 
0.80 
1.63 
1.43 
1.30 


1.25    2 
1.51   2 
1.35   2 
1.24   1 

6-8 
6-8 
6 

5-7 

1.51 
0.98 
1.35 
2.50 
1.41 


Williamsburg      ,H-4A°„-, 

RHODE    ISLAND. 

Cranston  1,520      0.68 

Cranston     —UTH  CAROLINA 

Columbia 2.969      1-35 

Greenville    d.    15,000     1-39 

Wee  SOUTH   DAKOTA. 

Aberdeen  .  .  •  580 
Madison  d...  2,750 
Sioux     Falls..    10,000 


Johnson  Cy. 
Memphis  . . 
Nashville     . 


1,913  .  1.60 
600     1.80 

26,500     1-45 

TENNESSEE. 
f        ...        2,313 

23,843 

2,000     

TEXAS. 

5.519 


1.75 
1.15 
1.00 


A  ustin     1,658 

Rplton    16,380 

45.293 


Galveston 
Greenville    ... 

Hillsboro     

Houston     ■•• 

Taylor    100.000 

Vernon     

Waxahachie    .    10.000 
Wichita    Falls    30,000 


35,000 
7,875 
9,399 
82,134 
800 
7,830 
7,000 
UTAH. 
T  n„ar,  4  5,000 

ogSer,  ::::..  2,200  15,410 

Salt  Lake  ....      U50  765 

VIRGINIA. 

Pocahontas l'o?n 

•'WXSHINGTON. 
30,000        2,768 
0.759      56.287 
6,000        1,500 


1.27    1        6-7 


Aberdeen  . 
Bellingham 
Centralia 


Kent':...: 11.000 


Yakima. 

Olympia    .... 

Seattle     6.000 

South     Bend..  5.000 

Spokane     ....  40,000 

Tacoma -  ■ 

Walla  Walla.  15,000 


lfi.OSO 

2.732 

6,116 

975 


1.08 
1.25 
1.24 
1.25 
2.09 
1.34 


WEST    VIRGINIA. 

Charleston       6,420   1.35   1 

Parkersburg    .50,000   11,673   1.67 
Pennsboro 


W.    Union 


.13.000      2.025    1.36   1 

10,000   1.55    . 

WISCONSIN. 

.      9,128    1.40   2 
2500      5,200   1.38   2 

15,800     

'.    1,250     1.25   1 

10,200  10.000   1.2,    1 


5io-?l2 


Appleton    . 

Berlin     ..  . 

Cedarburg 

Columbus 

Eau    Clair 

F°LacdUa        ..45.000   41.859   1.49   2 

Greer?   Bay   d.    6.000     1.837   0.93   1 


5M>-8% 
7% 


6-8 
5%-6% 


5%-8 


5%-7% 

6-8 
6-8 

June,  1915 


STREET  IMPROVEMENTS 
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Bituminous   Macadam    (cont.) 

Racine    7,614    1.69    10 

Wausau    15,000      10,500   0.63    ... 

CANADA. 

St.    Vital    S.44S     

St.   John    15.5S6   1.05   6 

Ottawa    25,000   1.80    . .  . 

St.    Lambert 7,100   1.00   ... 

a — Sand    foundation. 

b — On   old   brick  pavement. 

c — Concrete  foundation. 

e — Clay  foundation. 

g — On  old  gravel  street. 

m — On    old   macadam    street. 

n — On   natural   sub-grade. 

r — Resurfacing. 

s — Crushed   stone   foundation. 

t — Telford    foundation. 

w — Warrenite. 


Bituminous    Concrete    (cont.) 


Stone  Block 


ALABAMA. 

4,979    $1.1 
CALIFORNIA. 


9,690      4.00   31 


S.    Fran.    o. 


Derby    . 

Hartford 
Waterby. 


1,350      20,000 


2,900 


1,200 


6,200 

DELAWARE. 

mgt 2,250 

GEORGIA. 

annah       15,445 

ILLINOIS. 

fago 40,340 

KENTUCKY 
isville      29,500       6.165 
LOUISIANA 

Orleans    13,776 

MAINE 


1.74    10x5x4 

7-12x 

3.30    3  '.,-41.. 

4-4  i., 
1.70  10x5x4 
3.56  10x5x4 
2.37  


.90 


Augusta    . 
Bangor     .  . 
Biddeford 
Lewistown 


6,293      0.69 

1,407      1.45 

14,000     

4,000     1.75 

4.004        4.648      2.14 

9.130      1.60 

MARYLAND. 

111,065      72.661      3.30 

MASSACHUSETTS. 


Boston    ..  . 
Cambrdg. 
Everett     .. 
Fall    River 
Haverhill 
Holyoke     . 


3.25   4x4-5%  c- 

3.75    

3.86 


Lawrence       S.900      Sl'.."i9s 


13,439 
8,584 
5.S48 
8.405 
1.177    3.00    12x8x4  U 

3.400      1.70    

10-13X 


Lowell  .  . 
Maiden  .  . 
N.  Bedford 
Revere  . .  . 
Somerville 
Springfield     Some 

Woburn 

Worcester 


30,000      23.79S 


3,000 


3% -4% 
3.00   8x4x4 

2.96    

3.55    

2.75   3y2 


Detroit     . . 

Duluth    /. . 
Minnapls. 
Red    Wing. 
St.    Paul    f 

Kan.    City. 


Bloomfield 
Camden  . . 
Elizabeth 


3,000 

4,979      3.30  4 

364     2.77 

20.601      3.35    

MICHIGAN. 

12,495      3,13    

MINNESOTA. 

3,000        6,258      2.75    

5,000        7,931      2.28  6 

1,941      2.69    

14,000        1,136     3.33    

MISSOURI. 

11,000     3.40  5-6 

NEBRASKA. 

651      2.65    

NEW   HAMPSHIRE. 

1,000  400      2.95    

NEW  JERSEY. 

30,000     3.28    

58,872      2.82    

81,828      3.35    

9,094  3.40   3V2-4M.x4 

22,000 


Garfield    . .     . 

Irvington 

Jersey  Cy 26,195 

Newark  ..  50,000 
Newark  d  25.000 
Passaic     ..      8,800 


3.20    g- 

7-12x 
3.18  5Vjx4 
2.57    12x6x5ii, 

3.60    


Grand    Rapids 

33,800 

22,226 

1.10 

2 

Kalamazoo    . . 

20,581 

8,949 

1    19 

2 

Kalamazoo    .. 

19,230 



Ludington   . .  . 

24.0OH 

1  92 

2 

Manistee    .... 

5,151 

L.30 

2 

MINNESOTA. 

Minneapolis    . 

26.91X 

0.S5 

2 

St.    Paul    

48,000 

9,466 

1  62 

- 

MISSISSIPPI. 

Clarksdale    .  . 

2,500 

1.82 

I   '-2 

MISSOURI. 

Kansas    City. 

70,000 

78.5114 

1  B8 

2 

Marshal]    .. . 

2,600 

1  ::.; 

Nevada    .... 

30.000 

1.2S 

3 

NEBRASKA. 

Lincoln     .... 

95,646 

1  S3 

2 

Omaha   

13,291 

1.63 

2 

NEW   HAMPSHIRE, 

1,500 

1,145 

1.65 

2 

NEW    JERSEY. 

Camden 

58,872 

_'  85 

Elizabeth    . .  . 

80,000 

1   10 

2 

Morristown     . 

9.7II-J 

1  411 

Trenton    

25,000 

50,183 

1.-17 

2 

W.    X.    York.. 

NEW 

34,000 
YORK. 

1.80 

Albany     

3,436 

2  18 

Fulton    

19,810 

1.2  5 

7 

New   York   City — 

Bronx    Boro. 

65,500 

122,969 

1.45 

Queens    Boro 

110,585 

U.S.. 

4-5 

Richmond    Boro  .... 

62,876 

11  90 

Oswego    

1  6,193 

1.50 

5 

Poughkeepsie 

1,526 

1.30 

7 

Schenectady    . 

107,730 

63,200 

1    5(1 

2 

Svraeuse    .... 

2,000 

13,650 

1   ,.!i 

3 

Utica    

4,324 

1.112 

NORTH  CAROLINA. 
Greensboro    ..    60,000      33,247    1.10   2 
Raleigh    84,319    1.70    .  . 


OHIO 

..  .      11,050  1. 

4,206  2.: 

6,782  1. 

3,680  1.1 

000      35,400  1. 


9,473    1.36   2V2    6c 


Ashtabula 
Cincinnati 
Lake  wood 
Lima  .... 
Lorain  ..  . 
Middletowt 
Springfield 
Toledo  ... 
Wapakoneta       12,700     1. 


OKLAHOMA. 
Tulsa    20,000  1.49 


!%    6c 
6c' 


Corvallis 
Eugene  . 
Portland 
Portland 
Portland 
Salem  . . . 
Yoncallo 


OREGON. 

16,050  1.43  1 V2    4c 

24,590  6,231  1.68  2        5 

7,291  1.25  6V2   s 

138,085  1.38  5 

92,536  1.05  4       o 

12,487  1.26 

5.S17  2,627  1.32  2        4 


PENNSYLVANIA. 

Allentown    12,852   0.95    .. 

Ben    Avon    ...      4,000      12.000   1.54   2 
Catasauo.ua     .      2,800        1,560   1.40   2> 

Clearfield     1,200  0.85   3 

Dorrancetown      26,710   1.5S 


Easton 

Lancaster    . .  . 

Philadelphia 

Phoenixville 

Reading 

Williamsport 


11,798  1.99 
8,470   1.40 

73,260  1.21 
4,600   0.85 

69,610  1.85 
7,834   1.20 


Pawtucket 


RHODE    ISLAND. 
6,472     . 


SOUTH   CAROLINA. 

Columbia     48,900   1.44  2 

Greenville      .  .    40,000     1.30  .  . 

Spartanburg 86,362   1.45  .. 

SOUTH   DAKOTA. 

Sioux    Falls 113,059   1.70    .. 

Watertown    23,000   1.71    2 

TENNESSEE. 

Johnson    City 6,069   1.75 

Nashville     ...    75,000      35,000   1.40   3 

TEXAS. 

Denison     10,970     26,731   1.35   2 

Greenville    30,000    1.59   2 


Oil    Streets    (cont.) 

CANADA. 

London, 

Ont.     ...     545,600       545,600  0.022    1  a 

a — Asphaltic  oil. 

b — Penetration  method. 

c — Cars   of   oil. 

'' — Standard  dust  laying. 

e — Three    inches    of   sand    and    asphaltic   oil 
on  rolled  sand  foundation. 

/ — Light,   non-asphaltic  oil,   heavy  asphaltic 
oil,  Tarvia  A  and   B. 

<i — Gravel. 

h — Cinders  with   coal  tar  binder. 

/,- — Gallons   of   oil. 

/ — Linear  feet. 

hi — Miles. 

n — earth. 

0 — Refined  tar. 

)i — Petrolithic. 

r — Non-asphaltic. 

s — Macadam. 

t — Clay. 

ii — Trinidad    liquid    asphalt. 

v — Placing  of  2-inch  top  of  oil   bound  mac- 
adam. 


Gravel  Streets 


City.  °  o  g  c 

ALABAMA. 

Birmingham 35,315 

Gadsden     2,200 

Mobile    300,000 

ARKANSAS. 

I  '•  Queen     50m        100m 

Los  Angeles 240,000 

COLORADO. 

Oakland     ;>4n.7  !_' 

Boulder    4.7m 

Leadville     4,000 

Longmont    37,000 

CONNECTICUT. 

New   Canaan    2,7  50 

Southington    15,000 

IDAHO. 

Caldwell    5,000      46,933 

Nampa     3.800        6,175 

INDIANA. 

Anderson     5,000 

Crawfordsville 1,091 

Lafayette    5,263 

Lebanon    771 

Newcastle 2,000 

Noblesville    4,240 

Richmond    15,000     23,200 

IOWA. 

Cedar    Falls    23,000 

KANSAS. 

Abilene    3,500 

Iola    38,000      22,600 

KENTUCKY. 
Paducah    8,400 

LOUISIANA. 
Lake    Charles    .  .  .      S.000        9.000 

Shreveport    46,200 

MAINE. 

Augusta     1.23m 

Portland    997 

MASSACHUSETTS. 

Framingham     18,700 

Greenfield    15,000 

Lowell      80,000     82.210 

Revere   1,800        1.200 

Springfield     9.000 

Stoughton    23,000 

Watertown    6,907 

Webster     2,384 

MICHIGAN. 

Bovne    City    12,000 

Flint     30,855 

Grand   Rapids    .  .  .    59,164      60,800 

Port   Huron    15,000     

MINNESOTA. 

Crookston    30,000     25,000 

Hibbing     15,000 

Owatonna    23.000 

Red    Wing. 30,000 

MISSISSIPPI. 

Clarksdale    27,000        2,800 

Columbus    1.000 

Hattiesburg     ....      5,000        5,000 

Jackson    50.000 

Laurel    21,500     

McComb     60,000 

MISSOURI. 

University    City 23,855 

NEW  HAMPSHIRE. 
Berlin     7,000 


0.55 
0.65 

8 
0 

o'.25 
0.26 

)'iii 
y 

1.10 

0.12 
0.07 

V 
2/4 

0.38 
0.90 
0.40 
0.90 
0.20 
0.40 

n5* 

c-<75 

0.35 
1.10 

2/7 
a 

0.45 

0.36 
0.80 

3  ¥2 

0.38 
0.07 

V 

T 

0.58 
0.20 

0.25 

0.47 
0.75 

V 

1/6 

2/2 

2/ 

0.73 
0.70 

nil 

2/9 

y 

0.17 

n6 

0.60 

2/9 

0.25 

y 

n6 
10 

0.80 

b 

n.i4 
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Wood   Block   (cont.) 


3  24    .  . 

1.03 

Galveston    . . 

5,199 

2.70  18 

to 

1.08 

16 

1.03 

Houston    .... 

73,275 

....  and 

lo 

18 

1.10 

Waxahachie 

7,151 

VIRGINIA. 

2.63   20 

Bristol 

250 

WASHINGTON 

3.00    .  . 

Aberdeen    .  .  . 

3,960 

4 

Seattle    .    ... 

2,778 

Spokane    .... 

2,500        9,809 
WISCONSIN. 

2.40    12 

Eau  Claire..  . 

1,800 

1.60   16 

l!07 

Lake   Geneva 

21,288 

2.14   16 

to 
1.10 

Milwaukee   . . 

30,000      38,031 

2.62    16 

1.09 

Neenah    

2,051 

West  Allis   .  . 

15,000     

CANADA. 

12 

S.    Vancouver 

65,743 

3.55    .  . 

Vancouver    .  . 

27,268 

3.14    12 

1.06 

10,372 

3.10    .  . 

Ottawa   

22,000 

3.85    .  . 

Toronto  

5.795 

3. 55    .  . 

Welland    .... 

6,098 

3.05    .  . 

a — 3  Ms  -inch  blocks. 

b — 4-inch   blocks  on   old   foundation. 

c — on    6-inch 

foundation.      $3.03    on    8- 

inch 

foundation. 

d — 4-inch  blocks. 

w — white  cedar. 

Brick    Pavements    (cont.) 

Charleston    2,500  1.93    1% 

Elkins    4,300  2.30   1% 

Huntington     ..    54,526  172,606  1.70    ... 

Logan     18,168  2.33    l'/» 

Moundsville     ..      7,500  S.800  1.03   2 

Parkersburg  ..100,000  48,327  1.95  2 

WISCONSIN. 

Appleton    1,600  11.5S6  1.99    1 

Beloit     25,000  1.86    1% 

Eau  Claire 3,800  2.34    1% 

Fond  du  Lac 3,095  2.34   1% 

Grand    Rapids 7,612  2.11   2 

LaCrosse   5,500  4,613  2.23   2 

Lake    Geneva 325  1.11    ... 

Madison     2,782  3,987  1.90   2   . 

Milwaukee    ...    40,200  91.2S1  2.09    1  % 

Oshkosh     1,485  3,195  2.90   1% 

Racine     84,010  2.03   2      c 

Reedsburg    9,000  1.30   2 

Sheboygan     ...      4,800  7,693  1.9S   1% 

West    Allis    ...    15,000  1 

CANADA 

Vancouver    13,958  3.83   1  % 

London    4,030  6,933  2.73   1% 

Toronto     38,117  2.07    1% 

Welland     6.14S  2.55   1 

a — asphalt. 

b — 3-inch   brick,   $1.75. 

c — cost  does  not  include  cost   of  brick. 

d — kind    not   decided. 

(/-    uruul 

p — pitch 

s — sand. 


Concrete  Pavements  (cont.) 


.Marinette     ...11,000   10.146   1.30   2 

7 

Milwaukee    ...30,000      3,018   0.90    1 

r, 

Oshkosh    a...    2,027   20.686   1.29   2-3 

Platteville 3,400     

Richland 

Center    d.  ..18,570         600     

Sheboygan    ..50,000   52.139   1.39   2 

7% 

S.    Milwaukee       8,500   1.20    . . 

Stevens     Pt. .  .23.000   24,267     

Superior    ...105.000   43,103    1.33   2 

7% 

Watertown    ..15,000      6,726   1.43   2 

6-8 

Waupaca 900  0.68   1 

5-7 

W.    Allis    d.  ..23,000     1 

7-H 

Whltefish    Bay 4,200  1.38    . . 

6-8 

WYOMING. 

Sheridan    3,500     1.70 

1 

7 

CANADA. 

Lethbridge    .  .      6,000     

2 

Vancouver    10,367      2.01 

2 

St.    John     2,172      1.70 

1 

X 

Brantford    4,000      1.21 

2 

7 

Chatham    12,500        8,589      1.12 

1 

6 

London    9,680        4.755      1.55 

1 

7 

Oshawa     10,000      14,000      0.90 

1 

5-7 

Toronto    29,751     .... 

1 

6 

Windsor    67,348      1.25 

2 

6W, 

Westmount 5,235      2.75 

2 

6 

a     Reinforced  concrete. 

b     Cost   does  not  include  cement. 

c     Granite  concrete   for  streets. 

d     Kind    not    decided,    will    be    concrete 

or 

some  other  kind  named. 

e     For  alleys. 

f      In   street  car  tracks. 

Oiled   Streets   (cont.   from   p.   353,   2d   col.) 

WISCONSIN. 

Appleton    45,000      0.35  1/11 

Eau    Claire 12,600     

Green    Bay 3,905        1.856      0.23    » 

Oshkosh     500     y 

Waupaca     1,500       2.000     0.19  n 

CANADA. 

London,    Ont 9,060     11,036     0.75  y 

Estavan,    Sask. .  .  .      5.000     0.12  j/ 

a — National   pavement. 

b — Telford    7    inches,    macadam     4    inches, 

gravel  1  inch. 
c — Clay  foundation. 
/ — Gravel   bitulithic. 
g — Gravel  foundation. 
h — Slag  and  ashes. 
in — Miles   of   length. 
n — Not  rolled, 
o— Oiled, 
r — Resurfacing. 
y — Rolled. 


Stone    Block    (cont.   from   2d   col.) 


Milwaukee    40,000      65.137      2.35   5-6 
Sheboygan      1,680     3.28    ... 


CANADA. 

Vancouver 

2,086 

3.75 

St.     John. .     . 

6,020 

4.05 

Halifax    .. 

2,200 

4.25 

Kingston    . 

5,255 

5.33 

i  ittawa    .  .     . 

15,000 

4.25 

Westmount    . 

1.44S 

4.53 

Regina    6 . 

2,203 

5.40   : 

12x6x6 

a — asphalt   filler. 

b — basalt   block. 

o — cement  grout  filler. 

d — napped,    reclipped    granite,    relaid. 

e — relaying   old   blocks. 

f — sandstone. 

g — gravel  filler. 

p — pitch    filler. 

« — sand   filler. 


Stone    Block    (cont.   from    p.   353,   1st  col.) 

7-1  2x 
Provid.      ..    37,458      10,327      3.75   3%-4%x  c 

Westerly 702      3.62    c 

Woonsocket    12,000     3.65 

SOUTH  CAROLINA. 

Charleston    700     ....    12x4x7        s 

TENNESSEE. 

Nashville       18,000     35,000      2.45    10x4x5   c-p 

VIRGINIA. 

Danville    2,000      1.30   10x4x6       s 

WASHINGTON. 
Seattle    f . .      3.000        3.694     c 

WISCONSIN. 

Appleton    .      2,302     3.15    10x6x6        c 

Madison     436     3.00    10x4x4        c 

(Cont.   in  2d  col.) 


Sidewalks,  Curbs  and  Gutters 


Sidewalks 


Curbs 


Gutters 


City 


Birmingham 
Birmingham 


ARIZONA. 


Phoenix   

ARKANSAS. 

De    Queen c  6,000 

Ft.     Smith c       

Helena   c      

Pine    Bluff c      

CALIFORNIA. 

Alhambra    c  14,700 

Colusa   c      

Covina    <•       

Fresno    e      

Huntington    B'ch.  c  3,000 

Imperial    r c       

Los    Angeles c  284,000 

Maryville     c       

Monrovia     c  2,000 

Oakland     c       

Orange     c  a 

Oxnard     c       

Pasadena     c  7,696 

Richmond    c       

Riverside     c       

Santa  Ana c  a 


26,157 
1,681 

15,125 

10,000 

6,964 

550 

170,890 

14,636 

3,500 

10,000 

30,000 

¥4,544 

246,160 

1,630 

5,000 

125,746 

250 

2,000 

14,804 

20,161 

4,306 

17. 


0.99 
0.81 
0.99 
1.08 


1.00 

2.12 

0.90 

0.90 

0.S5 

0  9 

0.81 

1.00 

0  81 

1.23 


City                          «  £  03 

ALABAMA. 

Birmingham    ....   c      

Birmingham    ....   g       

Gadsden     c       

Mobile    g       

ARIZONA. 
Phoenix     c       

ARKANSAS. 

Helena    c       

CALIFORNIA. 

Alhambra    c  ..."... 

Covina    c      

Fresno    c       

Hollister    c  7,168 

Huntington    Bch .    c  6,000 

Imperial     <■       

Los  Angeles   ....    c  450.000 

Marysville     c       

Monrovia     e  2,000 

Oakland     <•       

Oakland     g       

Oakland     h       

Orange  c  « 

Oroville    c  3,010 

Oxnard     c       

Pasadena     c  39,860 


£?£ 


3.019 

1,510 

2,600 

13,500 


26.160 
1L,.T75 
21,000 
10,130 


5,000 
2,112 


City 


a 


0.50 
0.57 
0.50 


0.23 
0.28 
0.48 
0.30 
0.3b 
0.42 
0.33 
0.45 
0.85 
0.50 
1.54 
0.11 
0.81 


ALABAMA. 
Birmingham    ....    c       

AKIZONA. 

Phoenix    c       

ARKANSAS. 

Helena   c      

CALIFORNIA 

Alhambra    0       

Covina    c       

Fresno      e 

Hollister    e 

Imperial     vcy 

Los   Angeles   ....    <• 
Los   Angeles    ....    r 

Marysville   c 

Monrovia     

Oakland   c 

Oakland     /.■ 

Oakland     6 

Oroville    c 

Pasadena     c 

Richmond    r 

Santa   Monica    .  .    0 
Venice    c 


10,256 
500,666 


:: 


3.150 
57,902 


17,000      0.55 


29.956 
2,084 
21,000 
10,130 
35,500 
542,073 

"966 
20,867 

307,844 

6,618 

33,240 

5.S32 

4,881 

47,1  2^ 

29,652 

3,300 


CONNECTHTT. 


0.34 
0.23 
0.33 
0.22 
0.40 

0.1s 
0.35 
0.2  5 
0.21 
0.21 
0.17 
0.69 
0.30 
0.28 
0.25 
0.30 
0.45 


June.  KlV, 


STREET  IMPROVEMENTS 
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Stone   Block   (cont.) 

Trenton    ..      1,430        1.546     4.00   5 

W.     Hoboken 3,270      1.50 

W.  N.  York    5.21S   2.40   9x5'.,  \4'.. 


Bituminous    Concrete    (cont.) 


NEW    YORK. 


Auburn    /. 


ri3 


G-12x 
.45   31,-41. x 

7-12x 
3.53   3-5x 


Some      11,280     4.23 


L-51 


Buffalo 

Ilion    2.500      3.44 

Lit.    Falls 1,800     4.00 

New  York — 
Bronx     ..110.200     86.4S6 
Brklyn.    .100,000      94,908 
Manba  t. 


Queens     . 
Richm. 

Rochester 

Srlirnrrih 

Syracuse    / 

Troy    

Utica    /'. .  . 


1,000 
1,000 


1 119,089 

90,775 

30,195 

7,480 

1,700 

3,500 

61,811 
496 


2.94    

2.S5    10x4x3 
2.S4    


Akron     

Ashtabula      

Cincinnati     17,700 

Cleveld.    f.    51,744 

Columbus        

Norwood    .   14,000 
Toledo    


3.50 
NORTH  CAROLINA 

31,692     

OHIO. 
1,455 

2.  77s 


3.21   

2.61    

3.54   10x8x4 

7-12x 
3.50  3-5x5 
3.92    


3.20    

3.50    

70,505      3.43    

8-13x 
82,557      3.96    3%-5x 
6-6% 

3.52    

2. So    9x4x5 


2,520 

14.000 

3,200 


OREGON. 

5-Sx 
P'tland.    b.   11,000       2,427      2.85   3-4x 


PENNSYLVANIA. 


Allentown 
Dunmore 
Johnstown 
Philad.  .  . 
Philad.  d. 
Pittsbg.  /.. 
Reading  . 
Scrn'iton  . 
W.-Barre  . 


2,250  2.90 

2,500  3.50  ; 

10,922  3. 58  3%-4%xc- 
39,000  


513  3.25 

RHODE  ISLAND. 


Houston 85,10.8 

n 

McKinnev    ...    23,100      13,960 

1.46 

2 

5 

Mineral    Wells     20,000 

1.62 

4r 

Waxahachie 17,185 

1.87 

UTAH. 

Salt  Lake  Cy.    10,000     

"  95 

2 

i)i 

WASHINGTON 

Aberdeen 2,727 

1  45 

2 

6c 

N.    Yakima 9,643 

1  30 

Seattle 9,000 

1  :::, 

Spokane     64,900     32.29S 

1.35 

- 

1c 

WEST  VIRGINIA. 

Bluefield     30.S00 

1.48 

2  1  . 

r 

WISCONSIN. 

Beloit    50,000     

1  VI. 

2 

.",< 

Chippewa    Falls    ....        8,000 

1  51 

91  . 

La   Crosse   ..  .    IS. 000        8,455 

1.65 

2'.. 

■:,<■ 

Madison    22,000      41,990 

1.35 

t 

Oshkosh     ....    17,116     

1.6(1 

6 

Racine 7,614 

1.69 

10 

CANADA. 

Edmonton      64,368 

"  53 

2 

6  c 

Vancouver     98,401 

:■  29 

•■ 

i'„- 

Vancouver    7,406 

1.6  5 

:: 

0 

Belleville 19,330 

2.38 

3 

5, 

Ottawa    25,000 

1.80 

b — On  old  brick  pavement. 

c — Concrete. 

111 — Old   macadam. 

n — Natural   soil. 

0 — On  Old  base. 

s — Crushed   stone. 

t — Telford. 

w — Warrenite. 

352,  3d  col.) 


Oiled   Streets   (cont.   from   3d   col.) 

Texarkana    50.000  0.25    ... 

Waxahachie    27,895  

UTAH. 

Richfield    8,000        4,000  0.35  nS 

VERMONT. 

Rutland     10,000     24,300  0.25   1/6 

VIRGINIA. 

Suffolk 2,000  0.37 

WASHINGTON. 

Aberdeen     5,000        9,315  0.32  y 

Bellingham     20.562  0.40   i/9 

Grandview    25,000  0.22   j/7 

Olvmpia    120,000      27,000  0.13   n 

Vancouver 11,760  O.09    ... 

(Cont.   on  p.   352,  1st  col.) 


Oiled  Streets  (cont.) 
NEW   JERSEY. 

Atlantic     City....    11.010     

Long  Branch 100,000 

'  icean    City    10,000 

NEW  YORK. 

Clyde    7,400  7. Inn 

Freeport    10.000 

I  [erkimer    3,000 

Norwich     2,000 

Oneonta     105.916  37,973 

Port    Jervis    60,000 

Utica    23,000 

NORTH   CAROLINA. 

Greensboro    20.000     10.000 

Raleigh    36.783 

Roanoke     Rapids.      2.000       5,000 

OHIO. 

1  >a\  ton     30,000     47,i;  in 

Hamilton     24,000 

OREGON. 

Eugene    5,905 

Portland    128,084 

PENNSYLVANIA. 

1  Columbia    3,000 

Freeland    4,000        5,700 

S.    Bethlehem 12.4:19 

Williamsport    10.000 

RHODE  ISLAND. 
Pawtucket     10,000 

SOUTH   CAROLINA. 
Columbia    20,000 

SOUTH    DAKOTA. 
Aberdeen     10,000     

TENNESSEE. 

Clarksville    9,000 

Jackson    18,287 

Memphis    51,527 

TEXAS. 

Abilene    43.953 

Pallas    24,992 

I  Inuston     158,317 

I.  Hi    In 156,400 

Longview    3,180 

Taylor    5.280 

(Cont.  in  2d  col.) 


0.4  1     ... 
o'.27   yS 


0.20    i/l  1 
0 


0.35 

0.25 

2/ 

0.40 

0  25 

1  in 
1.43 

5f 

0.15 
0.34 

h 

y 

0.12 

0.40 
0.50 


0.70  y 

0.75  .  .  . 

n  55  VS 

0.96  .     - 


Sidewalks    (cont.) 

Santa    Monica...   e       

S.    Pasadena c       

Vallejo    c       

Venice   c  712 

COLORADO. 

Boulder    c       

Grand    Junction. .    c       

Leadville    c  a 

Longmont    c  1,000 

Monte    Vista c  500 

Pueblo    c       

CONNECTICUT 

Hartford    cs       35,200 

Meriden    c       

Meriden    s       

New    Britain c        12.000 

Putnam    c  a 

Southington    ....    c       

DELAWARE. 

Wilmington     ....    p       

DISTRICT   OF  COLUMBIA 


31,161 

1.02 

1.122 

0.7S 

100,000 

0.75 

12.34S 

1.01 

1,900 

0.90 

2,500 

1.08 

1,840 

1.98 

3.000 

0.99 

35,000 

0.81 

35,200 

1.80 

7,522 

1.98 

497 

1.80 

10,735 

1.1  i 

500 

1.30 

2,700 

1.45 

Washington 

FLORIDA. 

Bradentown    .  .  .  .  c 

Dade    City c       

Gainesville    c       

Jacksonville    ....  c       

Port   Tampa c 


90.0HO      1.06 


GEORGIA. 


Americus c 

Atlanta    d 

Dublin    d 

Macon    g 

Savannah    c 


Caldwell  .  . 
Nampa  . .  . 
Twin     Falls. 


15,000 
8,000 
2.500 
7,688 


1,777 

66.09S 

500 

8,000 

3,000 

1,650 

335 

1,000 


1.01 
1.26 
1.15 


Bloomington 


Curbs    (cont.) 

Richmond    c       

Riverside     c       

Santa.  Ana    c  a 

Santa    Monica.  .  .    c       

So.  Pasadena   ...    c       

Vallejo     c       

Venice    c  9,387 

COLORADO. 

Grand    Junction. .    c       

Leadville     c  a 

Longmont    c  4,000 

Pueblo    c       

CONNECTICUT. 

Hartford    gc  63,000 

Hartford    

Meriden    c       

Meriden    g       

New    Britain    .  .  .    c  14,000 

New   Canaan    ...    c       

Putnam    c       

Putnam    9 

Southington    ....    c       

Wallingford    . .  .  .   c 

Wilmington    .  .  .  .gc 

FLORIDA. 

Bradentown    ....    c       

Bradentown    . . .  .   g       40 

Dade   City   c       

Gainesville    c       

Jacksonville    ....    c       

Jacksonville   . . . .    g       27 

DISTRICT   OF   COLUMBI 

Washington    .  .  .  .    c       jj 

Washington    .  .  .  .    g       4i 

GEORGIA. 

Atlanta    g       ••        G< 

Dublin    r        14,000  2 

Macon    <7       ** 

Savannah    c       5 

IDAHO. 
Caldwell     C  3.000 


,.(100 
,n::r, 
;,923 


,800 
,S40 
,000 
1,500 


.1  34 
0.30 
0.20 
0.33 
0.32 
0.50 
0.34 

0.35 


1,37  5 

'."7S 

1,164 

500 

:, 

.000 


0.91V 

1.05(7 

0.47 
0.40 
11  32 
0.40 
0.30 
0.70 
,1  38 
0.30 


P 

0.30 
0.41 
0.110 
.1  : 
0.34 
0.4  2 


Gutters  (cont.) 

Meriden     ft      

New    Britain    . ..  c  1 6.1100 

Putnam    h  a 

Southington    ....    c       

Wallingford    ....    c       

DISTRICT  OF  COLU 

Washington    ....    c       

Washington    ....    h       


Bradentown 
Jacksonville 
Jacksonville 

Atlanta 


1  SEi  Hull  \ 


h 


ILLINOIS. 

Alton     c       

E,     St.     Louis.  .  .  .    C       

E     St.    Louis.  ...    i-       

Herrin     e        

Marion     c  

« ittawa    c  

Taylorville    c 

ixni  w  \ 

Elkhart    c  8 

'  Ireencastle     ■  ■  ■  ■  c  

Lebanon     r  


7.9:11 
1  1,000 
3,000 

500 
15,612 

MB  I  A. 

s.soo 

9, 

13,000 

3,200 
7.212 
31,680 

87,030 

9,101 

9.7  'I 
•    1.411 

'.,11 

16    .11 

.  in, 

2,881 

150 


l<  i\\  A 

is,. ".Oil 
1.000 


Belle   I'l.ii.i, 

Boone   

I  lubuque    <l 

Ige       ....r 

Ft    Pnilge   s  

Marengo    c  

Oskaloosa    e  

KANSAS. 

\lnli  lie     c  2,600 

I  lodge   City    . ...  c  200 

Hutchinson    c  16,840 

Manhattan    0  

Neodesha    c  500 

Salina     c  15,000 


2. 

460 

29,098 

1,115 

2IHI 


1,000 

I  1,3  l'9 
1,000 

1  1.  100 


0.10 
0.36 
0.20 


11  ;,| 

I  6 
0  5  I 
11  71 

II  5  I 
.1  30 
n. In 


.1  II 
11  ::.; 
0 
i>. i;s 


11  in 



0.20 
0   1 
0.25 
'i   '. 
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Sidewalks    (cont.) 

Chicago    c       10,^84,000 

Chicago    e       329,000 

Chicago    Heights,  c  10,000  1,000 

Cicero    c       23,502 

Decatur    c  10,000  15,000 

E.    St.    Louis c       6,757 

Granite    City....    c       35,000 

Lyons     c      555 

Murphvsboro    ...   c  20,221  3,600 

Oak    Park c  31,055  4.181 

Ottawa     c       10,000 

Rock    Island c       25,400 

Springfield    c  p  58.000 

Spring    Valley...    c       2.666 

Taylorville    c  a  2.790 

Waukegan     c  2,800  2,907 

INDIANA. 

Anderson   c  1,760  2.680 

Connersville    ....    c       500 

Crawfordsville    ..    c  20,533  3.224 

Decatur ft  6,700  42.600 

Elkhart    c  4,560  5,415 

Evansville    p  

Fort    Wayne c       49,597 

Frankfort    c  4,555  6,650 

Gary     c  4,143  32,570 

Greencastle     ....    c  10,500  1,800 

Huntington      ....    c  1.000  6.7SO 

Lafavette    c       2,521 

Laporte    c       1.800 

Lebanon     c       577 

Logansport    c  2,000  2,200 

Muncie   c  3,333  6,870 

Newcastle    c       8,950 

Noblesville    c       7,247 

Portland     c  500  905 

Richmond    c  19,000  19.4S4 

Seymour    c      400 

Shelbvville    c       6.000 

South    Bend c       8.592 

Vincennes    c  3,500  12,887 

Vincennes    b       1.294 

Washington    ....    c  10,000  1 


Curbs   (cont.) 


IOWA. 


Boone     c 

Cedar    Falls c 

Cedar    Rapids.  .  .    c 

Clinton     c 

Council     Bluffs..  .    c 

Creston    c 

Creston    b 

Des    Moines be 

Fort    Madison...    p 

Grinnell    c 

Marengo    c 

Marshalltow-n     .  .    c 
Missouri   Valley. .    c 

Muscatine    c 

Oskaloosa    c 

Perry    c 

Waterloo     c 


2,000 

.-.mill 
35,000 


9.200 


3.000 
8,600 

35,200 
4,540 

16.136 
4,450 

.-,70 


5.850 

2.000 

6,160 

167.000 

2  22: 

16.700 


13,000 

1.000 
11.700 


50,000 


,000 


Abilene     c 

Coffeyville     c 

Dodge   City c 

Hutchinson    c 

Junction     City.  .  .    c 
Kansas    City    . .  .    c 

Manhattan     c 

Manhattan    b 

Neodesha     c 

Newton    c 

Ottawa     c 

Salina     c 

Topeka    c       11.00C 

KENTUCKY. 

Louisville    c       

Louisville    b       

Morganfield     ....    c       

Paducah    c 

Pikeville    c 

LOUISIANA. 

Kentwood    c       

Lake    Charles. ...    c       

Shreveport    c       

MAINE. 

Augusta   c       

Bangor    c      

Bangor    k       

Biddeford    c       

Portland    c  a 

Portland    b  a 

S.    Portland r       

Westbrook    k       

MARYLAND. 

Frederick    c       

MASSACHUSETTS. 

Boston    c       

Boston    b       

Boston    u       .... 

Brookline    k 

Brookline    c 

Brookline    r 

Dudley     c 

E.    Hampton c 

Everett    r 

Framingham    ...    k 
Greenfield    k 


6.000 
5,000 

5,500 


500 

1,666 

900 

14,600 


2.779 
1.100 
15.000 
8.000 
2,800 
7.050 


9,508 
1.355 
2,700 

16,283 
204 

100 
1,946 

2S.000 

1.115 

526 

24,345 

3.000 

6,025 
998 

3,565 
600 


72.660 
8,503 
7.509 
8,000 

2.7S0 
26.745 
1,220 

6.300 
1.3  1  4 
2.000 


1.08 
0.35 
1.08 
1.23 
0.99 
1.35 
1.16 
1.26 
1.17 
1.26 
1.35 
1.26 
0.99 
1.35 
1.41 
1.30 


0.90 
0.84 
0.18 
0.S2 


1.26 
0.72 
1.03 
1.10 
1.06 
0.77 
ii.  81 
0.90 
0.90 
0.94 
0.90 
0.33 
n  mi 

o.ss 


0.90 
1.80 
0.90 

1.08 

0.81 
0.97 


0  81 
0.97 
0.90 
1.00 
0.99 
0.S1 
0.90 


0.90 
0.90 
0.80 
0.72 
0.95 
0.95 
0.80 
0.76 
0.90 
0.90 
0.75 
0.80 
0.85 

0.89 
0.89 
1.20 
0.99 
3.06 


1.70 
0.90 
0.65 


1.50 
1.00 
0.50 
1.80 

o'.54 

1.85 
1.26 
1.71 
0.31 
0.40 


ILLIXI  IIS. 

Alton    s  1,000 

Bloomington    ....    c       

Champaign     ....    c       

Chicago    c       

Chicago    Heights,   c  8.481 

Decatur    s  IS, 200 

Delavan    c       

E.    St.   Louis c       

Granite    City    .  . .    c       

Herrin    s  4,458 

Hillsboro    r       

Lyons     c       

Moline    c       

Oak  Park   c      

Robinson    <•  5,000 

Spring   Valley    .  .    c       

Taylorville    c       

INDIANA. 

Anderson     c  40,500 

Crawfordsville    ..sc       

Decatur    s       

Elkhart    c  830 

Frankfort    c  7,200 

Gary     c  6,737 

Greencastle   c       

Huntington    c  5,000 

Huntington      .  .  .  .    s  1,512 

Lebanon     c       

Noblesvilie    c       

Portland    c  12,000 

South    Bend    ....    c       

Vincennes    s       

IOWA. 

Boone     c  3,300 

Creston    c       

Des  Moines c       

Dubuque    c  9,050 

Kminettsburg    ..    c  IS. 500 

Marengo    c-  650 

Marshalltown   ...   c      

Oskaloosa    c       

sroux  City    c      

KANSAS. 


900 
1,000 


500 
15,66b 


850 
.  800 

1,552 

20,436 
25,149 
583,687 
33,000 

15,666 

251 
35,000 
9,848 
8,000 
9,000 
47,955 
8,300 

'  3,020 
8,900 

13,200 

380 

11,693 

1,792 
12,969 
30,380 

4,200 

5,100 

998 

16.263 

7,672 


Abilene     . 

Atchison c 

Chanute     c 

Dodge  City  c 

Hutchinson    c 

Iola     c 

Kansas    City    .  .  .    c 

Manhattan    c 

Neodesha    c 

Parsons    s 

Salina    c 

KENTUCKY. 

Louisville    s  

Louisville    c  

Paducah    c  

LOUISIANA. 

Kentw'ood    

New   Orleans    .  .  .    c  95,666 

Shreveport    c  

MAINE. 

Augusta    c  

Bangor    g  

Biddeford    c  

Portland    g  

MARYLAND. 

Baltimore    ds  64,000 

Baltimore   e  119,010 

MASSACHUSETTS 

Boston    <7  

Brookline    g  3,000 

Cambridge    g  

Dudley     g  

Easthampton    ...    g  

Everett    g  

Framingham    ...    c  

Haverhill     g  

Holyoke     g  

Lawrence    g  20,o66 

Lawrence    c  

Lowell    g  5,000 

Lynn     c  

Lynn    g  

Medford     g  

New    Bedford    .  .    g  

Newton    g  

Peabody    g  2.000 

Revere    g  2.S00 

Somerville     g  

Springfield    g  

Springfield    c  

Waltham     <7  

Watertown    g  

Westfield    c  1,000 

Woburn     g  566 

Worcester    g  

Worcester    c  


875 

1,404 

36,450 

1,100 

3,000 
10,000 

2,180 
26,400 
13.3S5 
67,988 
14,275 

1,000 

300 

14,200 

64,338 
13,383 
19.966 


634 
2.7S6 
7,200 
5,421 


Benton     Harbor. 
Boyne    City 
Flint     


MICHIGAN. 


0.54 
0.53 
0.50 
0.72 
O.60 
0.44 
0.25 
0.40 
0.13 
0.71 
0.35 


0.35 
0.52 
0.44 


0.5d 
0.40 
0.22 
0.40 
0.40 
0.47 
0.50 
0.20 
0.2b 
0.25 
0.18 
0.45 

0.39 
0.18 
0.32 
0.58 
0.42 
0.30 
0.34 
0.30 
0.37 

0.30 
0.38 
0.50 
0.22 
0.30 
0.41 
0.35 
0.20 
0.45 
0.60 
0.28 

1.12 
0.30 
0.76 


91,234 

0.90 

3,260 

0.80 

5.733 

2,500 

0.8a 

2,150 

0.83 

6,323 

0.95 

2,544 

0.67 

2,866 

0.70 

11,388 

0.50 

26,974 

628 

0.44 

4,126 

0.60 

21,037 

0.50 

13,667 

1.00 

22,032 

1.00 

17.342 

1,044 

1.20 

2,340 

1.00 

6,000 

1.00 

23,102 

0.93 

35,763 

0.58 

3.279 

4,119 

0.90 

1,229 

1.00 

1.284 

0.70 

3,603 

O.S0 

11,876 

0.83 

682 

0.53 

17.000 

0.34 

1,200 

0.35 

35,259 

0.35 

Gutters  (cont.) 
Topeka    c      

KENTUCKY. 

Paducah    c      

LOUISIANA. 

Lake    Charles    .  .    c       '. 

New    Orleans   ...    d       95.000        ' 
MAINE. 

Portland     hd       

MASSACHUSETTS. 

Boston    g       i( 

Cambridge    g       

1  mdley     ft      

Framingham     ...    c       

Haverhill     ft       

New   Bedford   ...    ft       1! 

Newton    ft       

Somerville     g       

Somerville    c       < 

Worcester     g       

Worcester     c       

Worcester     ft       j 

MICHIGAN. 
Grand   Rapids   ..    d       54,516       S 

Manistee    ft       

Saginaw    dq        14,481        ! 

MINNESOTA. 

Duluth    c       

Faribault     c       

Red   Wing c       

MISSISSIPPI. 

Laurel    c      

MISSOURI. 

Cape    Girardeau .    c       

Kansas   City   ....    c        15.000 
MONTANA. 

Billings    c       

Great   Falls    ....   c      

NEBRASKA. 

Alliance    c  1,200 

Grand  Island    ...    c       

Omaha cu       

Omaha    cr       

Red  Cloud c       

S.    Omaha   c       1 

NEW    HAMPSHIRE. 

Leconia    g  2,000 

NEW  JERSEY. 

Atlantic   City   . .  .    d  6,560        A 

Bloomfield     n       

East  Orange    ...   g      

Garfield     c       

Hackensack    ....    c       

Irvington     g       S 

Montclair    ft  500 

Ocean    City   c       

Ocean    City    ....   d      

Passaic    c  14,532 

Plainfield    p  

Ridgewood    c  a 

Summit    ft  6,000 

Trenton    c       2 

NEW  MEXICO. 

Roswell    c  9,704 

NEW   YORK 

Albany     g       

Auburn     c       

Btnghamton      ...    c       

Corning    c       

Herkimer    c       

New  York — 

Richmond    ....   g       

Richmond    ....    d       

Oneonta     c       

Utica    c      

NORTH  CAROLINA 

Asheville     c       

Greensboro    c  8,000 


P.I.X99       n  2  5 


,400 

0.30 

,044 

0.51 

,832 

0.16 

,000 

0.46 

,733 

,998 

0  21 

,000 

0.22 

,814 

0.40 

000 

,196 

0.15 

,047 

,650 

,202 

0.32 

,891 

0.24 

,73  4 

0.18 

,950- 

•0,20 

2X 

0.20 

,rn 

0.59 

,814 

0.75 

775 

0.15 

,200 

0.30 

440 
,328 

i.S09 

::iiii 


OHIO. 

Ashtabula    c 

Chillicothe     c         3, 

Dayton     c       ... 

Massillon     c 

Middletown     . .  .  .  c         2, 

Troy     c 


2,639 

5.250 

178,020 

12,000 


OKLAHOMA. 


Bartlesville 

OREGON. 
Eugene    c      


PENNSYLVANIA. 

Ben    Avon     c  

Bethlehem   c  

Bloomsburg    ....   d         1,700 

Columbia     r  

Corrv    c  

Freeland    c  3,900 

Hanover    c  

Hazleton    e  

Lansdowne    d  10,000 

New  castle    c  

S.    Bethlehem    ...    c  


0.40 
0.29 
0.48 
0.32 
0.50 
0.23 


I, ii 


610 

0.25 

,217 

0.27 

,830 

,834 

0.18 

,238 

0.20 

334 

0.30 

500 

0.19 

700 

0.35 

,086 

0.25 

920 

0.50 

(100 

0.19 

,201 

0.19 

3.700      0.23 


8,300 
2,126 

12,175 
500 

0.7  5 
0.60 
0.64 
0.70 

10,842 

27.25s 

50 

22,800 

0.24 
0.28 
0.22 
0.47 

6,133 

0.14 
0.30 

0.59 
0.30 
0.17 
0.10 


2.000 

0.35 

400 

0.50 

500 

0.18 

4.800 

0.35 

928 

0.30 

2,000 

0.63 

6,250 

0.20 

3,600 

0.35 

10,000 

0.73 

2.000 

0.55 

7.572 

0.30 

June 

,  1915 
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Sidewalks  (cont. 

Greenfield    c  1.000 

Haverhill     c       

Haverhill    ft       

Holyoke      c       

Laurence    c       

Lawrence    k       

Lowell    c  1,500 

Lowell    ft  10.000 

Lynn    c      

Lynn     k        

Med  ford     c       

Medford     b       

New    Bedford. ...    c       

Newton    k       

Pea  body    k  2,000 

Peabodv    x  Ion 

Revere     c  4,800 

Somerville     c      

Springfield     c       

Springfield    .  .  .  .  :    b      

Stoughton    c       

Waltham, k       

Watertown    c       

Watertown    ft       

Webster c       

Westfield     c  6,000 

Woburn    c  110 

Woburn   ft  2S0 

Worcester    c       

MICHIGAN. 

Alpena    c  1,660 

Battle    Creek.  .  .  .    c       

Bay   City c       

Benton    Harbor.,    c  2,200 

Detroit     c       

Flint     c  25,000 

Grand    Rapids...    c  32,540 

Highland    Park.,    c  25.000 

Hinsdale    r       

Ludington    c       

Manistee    c       

Menominee     .  .  .  .    c  a 

Monroe     c  a 

Negaunee    c       

Niles    p       

Norway    c       

Port    Huron c  2,500 

Saginaw     c  30,000 

South    Haven ....    c       

Sturgis     c  3,500 

Traverse    City.  . .   c      

MINNESOTA. 

Austin    c  7,800 

Chisholm     c      

Crookston    c  10.000 

Dulutb    r  9,500 

Eveleth    c       

Faribault     c       

I  [ibbing    c      

Mankato    c  40.000 

Minneapolis    ....    d  202,300 

Owatonna    c       

Red     Wing c       

Rochester    c  4,000 

St.    Cloud r       

St.    Paul d  90.000 

Stillwater    c      

Virginia     c       

Winona    c  1,625 

MISSISSIPPI. 

Clarksdale     c  800 

Columbus     c       

Hattiesburg    .  .  .  .    c  S00 

Jackson    c       

Laurel    c  6,000 

Meridian    c       

Vieksburg c       

MISSOURI. 

Brookfield    c       

Cape    Girardeau,   c  4,000 

Carthage    s  2,200 

Carthage    b  1,675 

Chillicothe     c       

Columbia   c  1.083 

Excelsior    Spr'gs.    c       

Fulton    c       

Independence    ...    c       

Kansas    City....    r  65.000 

Milan    c       

St.    Charles c      

Sedalia     r  10.000 

University    City.,   c  3,971 

Windsor    c  2,000 


Billings    c 

Bozeman    c 

Dillon    c 

Great    Falls c 

Missoula    c 


MONTANA. 


Fremont    c 

Lincoln     c 

Lincoln    b 

Norfolk    c 

Omaha     c 

Omaha     b 

Red    Cloud c 

Seward    c 

June.  1915 


NEBRASKA. 


5,000 

55,000 

2,800 

500 


1.571 

I,  III! 

10,530 

il. -'27 
9. .'On 
648 
10,961 
16,727 
1,586 


]  1,308 

2ii2 
900 

2.  :<\n 

1,200 
3,000 

2,454 
4.HS6 


33,625 

4S.543 

1,700 

82,28  I 

30.6HM 

18.137 

21,300 

720 

5.000 

3.S50 

9.6S0 

1,200 


636 
4,106 
1,096 


1.50 
0.50 
0.99 
1.03 
0.45 
1.63 
0.52 
1.50 

1.60 
1.10 
0.90 

ii  68 
ii  50 

ii.t:. 


1.34 
1.36 

1.75 
0.3S 
1.44 
0.70 


Curbs   (cont.) 

44,410 
10,122 
GO.OOn 


15,840 
3,450 
2,500 


11,840 

n.ooo 

1,000 

59,1611 

3,063 


323 
4,500 
7,719 
1.629 


1.08 

il  M 
0.S1 
0.9  9 


9,000 

0.81 

36,624 

1.27 

3,430 

0.72 

23,000 

1  05 

".tin 

1.71 

2,353 

0.85 

1.400 

1.21 

44.586 

0.75 

162.708 

0.75 

4.583 

0.75 

1,330 

0.99 

3,760 

II  ss 

5.475 

r.  7 .". 

57.366 

0.63 

410 

II  si 

14.361 

1.31 

23.767 

0.86 

1.100 

1.26 

°22 

11.911 

833 

0.90 

1.600 

0.80 

2.S00 

1.10 

2,470 

0.90 

2,250 

1.22 

1.26 
1.00 

1.10 

JO, 000  1.04 

2, 058  1.00 

370  1.13 

1. i  1  mi 

5.S0O  0.99 

77,830  1.11 

800  2.25 

2.233  2.35 

4,700  1.00 


1.40 
1.35 
1.06 
1.33 


1.08 
0.81 
0.90 
1.03 
0.98 


Flint      s 

Grand     Rapids..  .  c 

Highland    Park.  .  e 

Hinsdale    c 

Manistee    c 

Negaunee    c 

Norway    c 

Port    Huron    .  .  .  .  c 

Saginaw     s 

Sag  inaw    c 

So     I  laven    c 


Austin     c 

Chisholm      c 

I  Irook  -inn    c       

Duluth    o      

Eveleth    c      

Faribault     c       

Minneapolis    ....  g      

New    rim    c      

Owatonna    c       

Red    Wing c       

Rochester    c       

St.    i 'loud    c  20,000 

SI      Paul    c  40,000 

Stillwater    c       

Winona    c  3,228 

MISSISSIPPI. 

Jackson    c       

MISSOURI. 

Brookfield    c      

''i!-    Girardeau,  c  10,000 

CI  illii  otbe       c       

I  Columbia     c  2,231 

tor    Spgs.. .  c      

Independence    ...  c       

Kansas   City    ....  c  200,000 

Mexico     c       

Sedalia     c 

University    City.,  c 

Windsor    c 


10,540 
1.2S0 
1,000       . 
MONTANA. 

Billings    c       10,000 

Bozeman    c       10,000       1 

Dillon     c  a 

Great    Falls    c         4,500      13 

Missoula    c       

NEBRASKA. 

Alliance     c       18,000 

Fremont    c       

Grand    Island    ...    c       

Hastings    s       

Lincoln     c       1 

Norfolk    r        17,000 

Omaha     c       

Omaha     s       2 

Red    Cloud    c  500 

So.   Omaha    c       5 

NEW    HAMPSHIRE. 

Laconia     g  2,000 

Portsmouth     ....    g       

Portsmouth     ....    c       

NEW   JERSEY. 


689 
1,960 

.Mill 


,533 

:,45l 

200 

.997 

L08 

.61111 

,S77. 
i.634 
.99(1 
,7911 
,460 
.nun 
4  31 
,326 


,960 
,033 

.31111 

i,803 

,000 
i.OOO 
1,150 
1,328 
'..tin 
1,916 


.439 
,45(1 
,000 

,  urn 
706 




400 
.718 


Atlantic  City 

Bayonne    s 

Bloomfield    i   s 

Bloomfield    c 

Boonton    s 

Boonton   c 

Camden     s 

Camden      c 

E.    Orange    s 

Garfield    c 

Hackensack    ....    c 

Irvington     s 

Irvington     c 

Jersey  City  ....  g 
Jersey  City  .  .  .  .  c 
Long    Branch    ...    c 

Montclair     c 

Newark      g 

Newark      s 

Ocean  City  ....  c 
Ocean    City    .  .  .  .    s 

Passaic    c 

I  tidgwood    c 

Summit    c 

Trenton    c 

Ventnor  City  .  .  .  c 
W  Hohoken  .  .  .  s 
W.    New   York .  .  .    s 


,870  26,240 

8,180 

1,000  30,495 

4.39S 


.000 

,,11911 

I, t 

;,soo 

!,260 

:,575 
i,277 
.97,(1 
.244 

,7,9  1 

', 

I. 

t,000 

l.llllll 

1,000 

199 

:.s7  I 
| 


452      2.21 
2,500      1.35 


NEW    MEXICO. 
Albuquerque     ...   c      

Roswell    r       

NEW    YORK. 

Albany   c  a 

Albany    g  a 

Auburn     s       

Auburn     r  880 

Binghamton    .  .  .  .    s  1,500 

Bingham  ton    .  .  .  .    c  2,000 

Clyde    c       

Corning    c  360 

Cortland    s       

Elmira   s  a 

Elmira    c  « 

Freeport    c       


1,136 

680 
1,234 
,500 
,.6011 
.900 

500 


it  30 
it  3  I 
0.30 
0.35 
0.24 
0.10 
0.28 
0.60 
0.48 
0.23 


0.40 

9.7,1, 
II  .3(1 
II  7,7, 
n  ,  5 
0.40 
0.90 
it  38 
9.35 
0.30 
0.32 
0.2  I 
0.32 

9,39 

ii  36 


0.34 
0.25 

0.35 


0.4  9 
0.4S 
0.50 
ii  til 
0.38 

0.33 
0.25 
0.25 
0.49 
0.52 
0.30 
0.46 
0.79 


1.10 
1.03 
0.43 
0.50 


9.4  7, 
0.3  j 

1.99 

0.60 

1.19 
0.60 

0.25 
II  77, 
1.17 
0.80 

II  L".l 

0.40 
0.38 

n  :  . 
0.50 

H.39 
9  39 

0.60 

0.70 


9.72 
0.93 
0.96 
0.75 

0.45 
0.38 
0.35 
1.10 


Gutters  (cont.) 

KM'  tl  IE   ISLAND. 

Paw  tucket    h  a  4,800 

SOUTH    CAROLINA 

Greenville     c       60.000       

SOUTH  DAKOTA. 
Watertown    r       

TENNESSEE. 

Clarksville    c 

Johnson    City   ...   c 
Memphis    .......    c 


Nashvil 


93,1 

TEXAS. 


i  1,040 

41.199 

133.1199 

9.31 
i'.7l 
9.1' 1 

9  !  ; 

7-1. 63S 
7,032 

is.: 

6,000 

17,1  1  1 

0      i 

o  ■ 

9   39 

i  30 

13,000 

9. 14 

5,000 

17, 

0.3,3 

7. .'7,9 
21,857 

0.45 
0.28 

S. 11(111 

0  25 

3.799 

9  17 

21,500 

0.40 

4  40 

ii  23 

92,997 

II   7  1 

21,72  7. 

0    i  : 

74 

ii  lit 

4,000 


4,394      0.1S 


Dallas    ... 

I  <■  ■in. -on     r        ...... 

Hillsboro     ,■      

Taj  lor    c       

Waxahachie  i        

UTAH 
Logan     c       

\  IRGINIA. 

Hi  i   tol      c       

Newporl     News.  .    s       

WASHINGTI  IN, 

Aberdeen     c       

Everetl     c       10,000 

No.     Yakima     . . .   c       1  516      it  85 

Spol  line     (z        11,350       

Vancouver    <■      ,;• .  .     ,, 

WEST    VIRGINIA. 

Moundsville    ....   c      594     0.52 

WISCONSIN. 

Chippewa    Falls. .    r       

Eau    ( Haire   <■       

Janesville    r      

Lake    Geneva    ...    c       

Milwaukee    d       70,200 

<  ishkosh     c      

Sheboygan     c       

Sheboj  inn     ((  3,900 

W.-tii-,iii    c       

WYOMING. 

Cheyenne     c      

CANADA. 

Vancouver.    B.    C.  c       23.2S5      0.32 

Kingston,     Ont...   c      5,525     1 

a — Amount  indefinite. 

b — Basalt    block. 

c — Cement  concrete. 

d — Vitrified    brick   or  block. 

e — Flagstone. 

g — Granite. 

h — Cobblestone. 

k — Crushed  stone. 

n — Trap  block. 

o  —  Length   included   with   concrete   gutter. 

p — Work    done    by    property    owners. 

Gutters  are  assumed  IS  inches  wide,  •  ac- 
cept   those   marked    as    follows : 
q — Gutter,   30  inches  wide, 
r — Gutter,   32   inches  wide. 
5 — Gutter.   30  inches  wide. 
u — Gutter.   3  I    inches  wide. 
v — Gutter.    1  3    inches   «  ide. 
x — Crosswalks. 
y — Reinforced. 

Relaid. 


Concrete  Comb'd  Curb  and  Gutter 


ALABAMA 

Birmingham    521,209  $0.75 

ARKANSAS. 

I  '•■    l.n n     509  9.67. 

Ft     Smith     88,6  In  n.3  , 

Pine    Blufl     5,090  0.55 

CALIFORNIA 

Colusa    a  1,850  (ITS 

Los    ( lulus    21,000  19. S I 

Venice    

i'i  iI.ilRAI"  i. 

Boulder    1,361  0   ■ 

Pueblo    101.000       9.17. 

C(  INNECTICUT, 

Hart  fori  1    l.-lmi  1.  Hm  ft  s7, 

New    Britain    2,000  1.537.  0.72 

Rockville     2,850  0.74 

FLORIDA. 

Bradentown   13,500  o.r>o 

Port   Tampa 11,197.  0.51 

Sarasota 10,560  0.50 

GEORGIA. 

Americus     13.090  3.200  0.50 


MUNICIPAL    ENGINEERING 


Sidewalks  (cont.) 

a 

.   c       

-      .  KB. 

■   c      

■ 

fc  2,000 

ith     -  . .  •    c 



50,000 


Curbs   (cont.) 


20.000 


2.S00 

"960 

E 

- 


S    c 

- 

.  .  .    r 

. .   s 

.  .    c 

...  s 

Bra   i 

..ir    c 

\    c 

. .  o 
...  c 
.  .  .    p 

...    c 

.  .  .  .    c 

.  .  .    c 

Id      s 

West    Hoboken..    c      

'.v  York,    c 

-  - 

.  e       

NEW 

rque    ....    c       

NEW  YORK. 
. .   c 
■ 

. .  .   s 

e 

.  .  .    h 

- 

■ 

Herkiv     • 

• 

c 

...  c 
.  . .  c 
.  .  .    r 

rk    c 

-■rk  C5t5 — 
Bronx    Bor 
Bronx    Boro .  .  .    c 
Brooklyn    Boro  c 

Richm'nd    Boro  s 

ra    Fa    - 

.  '1     s. 

.  .  .    r 

.  .  .    r 


.  .    c 
- 
- 

c 

...    c 
...  c 

C 

Watertown 
i 


"  Y.660 


,90* 


S.S40 
60.000 


1.46 

E 

2,008 

546 

.     • 

999 

1.71 

2.43 

1.000 

7.040 

1.000 

- 

4.929 

• 

- 

S.124 

4.000 

1.S5 

1.62 

3.300 

1.62 

6.000 

1.00 

i 

1.26 

- 

• 

1.10 

2.047 

• 

0.90 

610 

1.26 

604 

1.5S 

S.655 
91.675 
! 

2.000 
3,000 

1.515 
5.500 

65S 
2.000 

- 

1.397 

P 

4.463 

13.041 

1.000 

6.504 

i 

14.200 

10.000 

100 


1.44 
1.44 
0.90 

1.32 


1.35 
0.99 

1.15 

-- 


0.90 
1.20 
LOS 

■ 

1.35 

1.35 
1.49 

1.35 
1.35 


- 

1.35 
• 
0.S1 
0.95 
1.10 

• 
1.44 

0.90 


Fulton    c 

Gloversville    ....    r 

Herkimer     s 

Hudson    

Ilion    s 

Ilion    < 

Johnstown    g 

-    wn     i 

Little   Falls 

Little   Falls    r 

Mamaroneek 

Newark    r 

New   York — 

Bronx     s 

Brooklyn   s 

Brooklyn   c 

Brooklyn   .  - 

Queens   c 

mond    ....    s 

inond    ....    r 

- 

.  .  .    r 

S 

Oneonta  s 

go    s 

.r- 
■ 

vnca    c 

tads 

. .  .  .  r 

e 

s 

Syracuse    . . . 
Utica    s 


- 

a 

Goldsboro   g 

Greer,  s I '   - 
E 

- 


- 


Bismarc  - 



Grand    Forks .... 
Jamestown    

Ada    

Akron    

Barberton    

Bucyrus  

Bucyrus    

Cambridge    


c  3.000 

c         2.000 

omo. 

e       41.6S0 


1.34 

; 

1.00 

2.045 

1.04 

- 

-   7S 

0.50 

1.000 

1.26 

- 

1.06 

1.00 

1.740 

! 

2,400 

54.S6S 

; 

10,000 


0.90 

0.90 

0.90 

1.17 


50.000 


- 

1.350 
i 

.   ■ 
10.000 
2,000 

1,000 

5.500 

1.4-r. 
1.500 

107. S90 

36,580 
65,139 

552 

40.000 

1.300 

: 
i 

1.347 


100 

4.542 


0.50 

O.90 
0.30 
0.63 
0.4  5 
0.55 


NORTH    CAROLINA. 


lie   c 

Charlotte     c 

Goldsboro    b 

Goldsboro    g 

Greensboro     . ...  15,000 

NORTH  DAKOTA. 

£     c  

Grand    Forks    .  .  .    c 

Jamestown    c 

OHK 

Akron     s 

a    c  

Bellefontaine     .  .    c  

the    c  3,100 

Dayton     c  

c 

e     s  1.000 

Lakewood    s  

Lorain    s  25,000 

Marietta    c 

s 

>n     r  

Sit     Vernon    s  3,100 

Norwood    c  

Oberlin     s 

Sandusky    c  

-   -    gfieM    r  

Steubenville     ....    c  

Toledo    o  

Troy    e  4.000 

L'rbana    s  

L'rbana    c  

c  12,000 

OKLAHOMA. 

Bartlesvilte  c      

sha  ., 

-  ■  ■  r    

ORE 



Marshfield     £ 

md     i 

r       

PENNSYLVANIA 

Bethlehem     c 

Bloomsburg    ....    c 

sle    c 

:-ersburg    .. 

-  roi     r 

r    c 

bia c 

Oonnellsville     ...   c 

dairy   r 

Donora    r 

Dubois    c 

Farrell     c 

Farrell     s 

Freeland    c 

Greensburg   s 

Hanover    o 

Harrisburg    gc 

ban   s 

Jeannette    e 

Juniata    c 

Juniata    s 

Lansdowne    s 

Lansford     o 

MoKees     Rocks.  .    e 

Oil    City    c 

Philadelphia     ...    (7 


5 


i 
1.02 
0.41 
0.56 
0.65 

0.45 

0.35 
0.60 

0.50 

0.60 

• 
0.30 

i 

Si 


23.000 


6,400 

5.591 

'40.400 
i 

14.169 
6.367 

12.000 
5.009 
3.200 
5.640 

15.600 

14.500 
1.S00 
■ 

15.864 
6.000 
1.500 


• 
0.30 
0.30 
0.30 

! 
0.50 
0.50 
0.4  5 
0.47 
0.33 
0.55 
0.45 
0.55 

! 
0.35 
0.42 
0.44 
0.30 
0.S6 
0.30 
0.60 
0.55 


2.040 

131.649 
7.500 


3.100 
9.000 


300 


6.171 

5.000 
4.S00 
2.191 
4,324 
6.500 
9.479 
i 

2,000 
i 

3.100 
26.625 
1,000 

sso 


0.51 
0.35 

0.30 


0.90 
0.40 
0.35 

V.70 

• 
0.47 
0.55 
0.76 
0.40 

i 
0.51 

-- 
0.66 
0.60 

1.00 


30.000 

916 
300 


0.60 
0.65 


Curb  and   Gutter  (cont.) 

IDAHO. 

Caldwell    2.000  2 

ILLINOIS. 

Aurora    



Chicago    Heights     .  . 

Cicero    

Decatur 

Galeslmrg    

Granite   Citv    

Hillsboro     

Hinsdale    

Lyons     

.boro    

Newton    

Oak  Park   

Ottawa    

Pana    

Rockford     

TaylorvUle    a 

.  in     

INDIANA. 

Connersyille     

Crawfordsville    

9.400 

Evansville     

Frankfort    

Garv 

Greencastle     10,600 

Lafayette    

Laporte   

Logansport     

Muncie     2.554 

Newcastle    

Portland    

Richmond    10,000 

ir    

::ie    

Ymcennes    

Washington    

IOWA. 



Belle  Plaine 

Boone     

Cedar  Falls 

Cedar   Rapids    

Council    Bluffs    

Dubuque    5.85 

Forest    City    

Ft.    Madison     

Missouri    Valley    ... 

Oskaloosa    

Pella    

Perry    



Waterloo     9,900 

KANSAS 

Abilene    

Arkansas   City   

2,000 

Dodge    City    5.000 

Herrington    5,600 

Independence    

Junction    City    

Neodesha    

Newton    

Ottawa     16,000 

s    

Pittsburg    

Salina    

Topeka     2S.13S 

KENTUCKY. 

Morganfield    

LOUISIANA 

Lake   Charles 

MARYLAND. 

Frederick    

MICHIGAN. 

Battle   Creek    

Grand  Rapids    

I  on    -  • 

Kalamazoo    11,150 

Ludington    

Manistee    

Menominee    >.8S 

Saginaw    

Sturgis     11.000 

Traverse   City    

MINNESOTA. 

Crookston    

Hibbing 

Mankato    10.000 

Minneapolis    

Rochester    7.33S 

Virginia    

MISSISSIFPL 

Clarksdale    4.000 

Jackson     

Laurel    

Vicksburg   

MISSOURI. 
Cape   Girardeau    ....      1.000 

Chillicothe     -  -  - 

Columbia    78l 

Excelsior    Springs....      1.600 

Jefferson    City 

Nevada    

St.   Charles 


0.64 

0.50 

i 

0.49 

23.649 

31.591 

0.90 

0.50 

33,119 

0.54 

0.45 

0.5S 

! 

67. 7-4 

41.139 

0.50 

0.60 

0.45 

0.41 

0.42 

- 

• 

i 

060 

0.46 

2,000 

0.50 

15.310 

0.40 

! 

. 

0.60 

4,800 

0.41 

0.55 

•  - 

0.39 

i 

0.63 

17.000 

0.51 

0.50 

i 

0.65 

14.257 

0.66 

i 

2.434 

0.63 

i 

0.60 

9.662 

0.60 

16,418 

0.4S 

" 

4.000 

0.65 

0.43 

0.53 

I 

31.446 

- 

0.45 

0.50 

. 

0.55 

4.000 

- 

" 

0.45 

". 

.      .- 

0.43 

14.547 

0.3S 

30,615 

0.40 

1.100 

2.133 

* 

0.33 

2.456 

" 

2.940 

0.4  5 

500 

- 

11.500 

0.43 

21 

1.S00 

0.35 

1.034 

0.5S 

: 

" 

0.34 

0.S1 

5.000 

0.50 

1.200 

- 

7.645 

0..-..1 

0.55 

1.400 

0.50 

3.600 

0.50 

1.417 

7! 

- 

44.569 

"" 

i 

0.35 

2.319 

0.65 

June.  ISIS 

STREET  IMPROVEMENTS 


357 


Sidewalks  (cont.) 


Curbs   (cont.) 


850 
100,000 

1 10, 


10,000 


5,000 

'  s'ioo 

11.000 
245 

800 
3,300 

lv 


92.2H0 
26    !56 

1,800 
12,675 

5, 

1. 

7,000 

5,860 

21,120 

4,106 
9,504 

I  1  

6,800 


21,505 
7,884 

5,500 

1,270 

280 

12, 

IS, 130 


6.7  00 


20.197 

100 

12,000 

'53.666 


Chillicothe     c 

Cleveland     c 

Cleveland     s 

Columbus    c 

Conneaut  c 

Dayton     c 

Delaware     c 

Galion     s 

Greenville    c 

Hamilton     c 

Ironwood     e 

Lakewood    s 

Lancaster    c 

Lima    c 

I^orain    s 

Mansfield     c 

Marion    s 

Massillon     c 

Miildletown    e 

Mingo    Junction.,    c 

Mt.     Vernon c 

Norwood     c 

Painesville    c 

Portsmouth     ....    c 

Sandusky     c 

Sandusky     s 

Sidney    c 

Springfield     c 

Steubenville    ....    c 

Toledo    c  36,275 

Toledo    s       24,351 

Troy    c  2.200  1,333 

Wapakoneta    .....  1,100  670 

Washington  C.   H  c       4,000 

Willoughby    c      S00 

Zanesville    p       

OKLAHOMA 

Bartlesville c  5,000  4,900 

Chiekasha    c  a  200 

Durant   <•  1.470  1.470 

Enid    c  550  550 

Okmulgee    c       3,300 

Ponca   City c  n  2,500 

s  a    nee    r      .  8,300 

Tulsa    c 

OREG 

Ashland    c 

Eugene    c 

Hood    River c 

Marshfield    c 

Marshfield   v 

Portland    0 

Salem  c 

PENNSYLVANIA. 

Beaver  Falls    ...    c       2.400 

Ben    Avon c       5,000 

Bethlehem     c       3,000 

Bloomsburg    .  ...    c         2,150  1.S50 

Bradford     pbr  3.000  3,000 

Carlisle    c  p  4.375 

Chambersburg    . .    p       

Charleroi     p       

Chester    c       2.7S0 

Coaldale    0  1,200  900 

Coatesville    c  1,400  1.220 

Columbia     c       2,700 

Corry    c       900 

Corry    b       306 

Corrv    s       271 

Donora c       92S 

Erie    c       57,500 

Farrell    c       250 

Farrell    s  300 

Freeland    e 

Hazleton    c 

Hazleton    k 

Indiana    c 

Juniata    c 

Juniata    b 

Juniata     s 

Lansdowne    c 

McKees    Rocks...   c 

Meadville     c 

North    Braddock .    c 

Oil    City c  >;.;n 

Parkersburgh    ...    c       1.600 

Philadelphia    c         3,000  3.000 

Philadelphia   b  800  300 

Philadelphia    s  50  100 

Pittsburgh    x      296,1 00 

Pottsville     c       1.345 

Scottdale    c       980 

Scottdale    s       1,270 

Scranton     c       74,200 

South    Bethlehem  c       20 

Tyrone     c       1,660 

Tyrone     b       670 

Uniontown     c       2.000 

Warren     e       8,8"00 

Waynesboro    ....    c       400 

Wilkesbarre    ....cs  a  6,470 

RHODE   ISLAND. 

Pawtucket     c  a  4,155 

Providence    P       

SOUTH    CAROLINA. 

Charleston     c       20,060 

Columbia   c       17,600        26,000 

Greenville    c       20,000       

Spartanburg    ....    c       16,518 

June,  1915 


4.000 


1,200 


300 


0.90 
0.90 

1.11 

1    I  2 

0.81 

0.95 
0.90 

1.22 

p 

1.02 



1.82 

1.44 
n  :m 
0.90 
0.90 
n  80 
1.26 
0.90 
1.00 
1.21 
1.32 
n.72 



0.99 
0.S6 
1.06 
11. 'hi 
0  :-:i 
0.90 
0.90 


0.9V 
1.13 

0.90 
1.0* 

1.0s 

0.72 
0.99 

11  S3 


o.so 

1.35 
0.40 
0.90 
0.90 


0.90 
1.S0 
1.30 


1.44 
0.54 
1.00 


I  35 
0.96 
0.60 

II  -'. 


1.60 
0.96 
1.35 
1.25 
1.00 
1.60 
n  99 
0.6  5 


0.S9 
1.25 
0.90 

11  s;: 


Ldelphia     .  .  .   s 
Philadelphia     .  .  .   c 

Pittsburg 

Pottsville     c 

St.   Marys    c 

Scottdale   e 

Scottdale    s 

Scranton    s 

S.    Bethlehem     .  .    c 

Tyrone     e 

Warren    c 

sboro     . , .   c 
Wilkes    Barre   ..  .cs 


Curb  and  Gutter   (cont.) 


i,831 


RHODE  ISLAND. 

Pawtucket    g  a         4.7".  r, 

Providence     . .  . .   g       38,591 


Columbia 
Greenville    .. 
Orangeburg 
Spartanburg 
Spartanburg 


25. c. 111 

2,400 


Aberdeen     c 

M11.  hell    c 

Falls 
Watertown 
Yankton     .  .  . 


SOUTH    DAKOTA. 


3,000 


...     C  5.5110 

TENNESSEE. 

Johnson    City..  .  .    e       

Memphis    g       

Nashville     c        10,000 

TEXAS. 

Abilene    c       

Amarillo    c  1,500 

Austin     c       

Dallas    c      

Denison    c       

Greenville    c       

Hillsboro    c      

Marshall     c       

McKinney    c      

Taj  lor    c      

i.'lli.-      ...    c        

UTAH. 

Logan    c      

Ogden     c  1,900 

VERMONT. 

Barre    c       

Rutland   c         1,200 


5.000 
1.884 


13,040 


VIRGINIA. 

Danville    g  

WASHINGTON. 

Aberdeen     ......  c  

Bellingham      ....  c  

Everett    c  25,000 

>X.     Yakima     ....  c  

Seattle    g  

Seattle    c  63,360 

Spokane     .......  c  

Sunnyside    ......  c  

Tacoma    c  

Tacoma    e  

Tacoma    *  

Vancouver     c  

Walla  Walla    .  .  .  c  12,000 


:. 

.415 
!,165 
423 

1.726 
,S50 


WEST     VIRGINIA. 

Elkins     c  2,000       

Huntington      c       23.6S0      119.508 

Moundsville    .  .  .  .    c       4,966 


Chippewa    Falls. 

Eau   Claire    C 

Lake  Geneva    .  .  .  c 

Marinette    c 

Merrill    e 

Milwaukee     s 

Milwaukee    g 

s   eboygan    c 

gan    s 

Waupaca  c 

Wausau    c 


Vancouver.  B.  C 
Victoria,  B.  C. .  , 
Brantford,  Ont. 
Chatham,  Ont.. 
Kingston,  Ont.  . 
London,     Ont.. .  . 

Oshawa,    Ont 

Quebec,    Que 


WISCONSIN. 


a 


2,000 

2,300 

4.900 
4,000 


13,429 

1  1,954 

900 
5,938 

1,512 


a — Amount  undetermined. 

b — Wooden  curb. 

0 — Cement  concrete  curb. 

(I — Redressed   and   reset   granite  curb. 

e — Armored  concrete  curb. 

g — Granite  curb. 

s — Sandstone   or  limestone  curb. 


0.11 

0.41 
11  S3 

0.75 

H   is 

O.SO 


0 


56,864        43.151      0.78 


0.30 
0.35 
0.36 
0     0 


0   1 

0.36 

0.3S 

0.24 
0.25 


44. 430 

0.30 

51,000 

IS 

23.000 

0.40 

0.40 

2.1 

0.30 

0.40 

1.153 

13.000 

490 

0.74 

11  211 

0.37 

0.40 
1.75 
0.30 
0.32 
0.31 
0.35 


1.00 
0.55 
0.25 


0.50 

0 

0.50 


0.49 
0.41 
0.25 
0.30 
0.30 
0.30 
0.35 
1.00 


Se.ial.a 
Universl 

Windsor    


5,280 


2'. 000 

NEBRASKA. 

Alliance     4,500 

Grand    Island     

Lincoln     51 

Omaha 

v°rk   50,666 

NEW    JERSEY 

Bloomfield     

Montclair    ^oOO       '  4 



Ridgewood    a      "3 

Rutherford    2,000       10 


Westfield 

NEW 



niton    

1,600 

Corning     1 

Fulton    

Little    Falls    

Newark    V,666 



.'. .     8,057 

....      5,104 
teepsie   

i.iv  20  666 

Solvay    

svn .'       1 

NORTH   CAROLINA 


060 
000 

I 


16,1 


0  11 

0.60 

.1  6  1 


.000 

vs.; 


in. 1 


NORTH   DAKOTA 
'Bismarck  

OHIO. 

Akron     

Bellefontaine    

Conneaut  

Elyria    '....'. 

ille     15,666 

Hamilton     

Ironwood     

Lima     

Middletown     

Mingo    Junction     .... 

Mt.    Vernon    

Norwood    13  160 

Oberlin     

Painesville      13,218 

Portsmouth     



Sidney    

Steubenville      

OKLAHOMA. 

Bartlesville     6.000 

McAIester    

Okmulgee    

City   10.000 

OREGON 

Eugene    6,300 

Hood    River    

Marshfield     

PENNSYLVANIA. 



Ben    Avon    

Bradford    760 

Catasauqua     

Coaldale    4,000 

Coatesville    4,750 

Ellwood    City    

Freeland    400 

Greenville    

Hanover     

Lansdowne    10.000 

Meadville    

North    Braddock     .  .  .      5.000 

Oil    i'if 

Parkesburg     

Uniontown    

'  .stead    


SOUTH  DAKOTA. 

Yankton     

TEXAS 

Denison    

Greenville    I 

Longview     

McKinney     18,480       1 

UTAH 

Ogden    

Salt  Lake   20,000     IE 

VIRGINIA. 

Danville     1 

\\  A.SHINGTON. 

mi     25.500        1 

Olympia    10,868       2 

1 

\\  EST    VIRGINIA. 

Bluefleld    3 

Logan    I 

Moundsville    


1,310     0.76 


0.50 

0.51 
0  57 
0.50 

0  , 
0  to 
0,4  5, 
0.48 

0   ... 

6 
0  60 

»  50 

1  1,1 
0.5] 

0.54 


,000 

sin 

5  2S 
.1 


,340 
,830 
1,400 

i.000 
800 
..500 

.000 
1,050 


;,2i.o 
1,000 

■  - 


1.115 


(I  is 
1.17 
11  (9 
0.80 

11   17 


0.40 

0.90 

0.50 
n  65 

0.70 


0  60 

0  13 
0.60 

0.52 


MUNICIPAL    ENGINEERING 


Sidewalks  (cont.) 

SOUTH   DAKOTA. 

Aberdeen     c         3,000  3,000 

Lead   c         4,100  3,000 

Lead v      375 

Mitchell    r          4,000  3,860 

Sioux    Falls r          1,700  4,500 

Tankton     c             600  850 

TENNESSEE. 

Clarksville    e       7,200 

Johnson  City c       8,750 

Memphis    c       46,145 

Nashville     c       25,000  50,000 

TEXAS. 

Abilene    c      550 

Abilene    s       390 

Abilene    v       8,600 

Amarillo    r  1.5S9       

Austin    c       16.615 

Cuero    p       

Dallas    c       74.476 

Denison    c      4,051 

Greenville    r       36,000 

Hillsboro    c      4,000 

.":i      iew     c                 o  4.000 

Marshall     c       2,500 

McKinney    c       2,000 

Quanah    c  a       

Sulphur    Springs,    c         2,000       

Taylor   c         5,900  7,030 

Waxahachie    ....    c       S.400 

Waxahachie    ....    h       1,640 

Waxahachie   ....    b      1.760 

UTAH. 

Logan     c          9,500  13,400 

I  Igden     c       7,140 

Richfield    c          3.000  3.106 

Salt  Lake   City.,    c  3,700  1,075,000 

VERMONT. 

Barre c       3.022 

Rutland    c       865 

VIRGINIA. 

Danville    e      14,000 

Suffolk    c       10,000 

(Cont.   In  2d  col.) 


Sidewalks   (cont.   from   1st   col.) 


1.25 
2  7  0 
0.60 
0.95 
0.99 
0.90 


1.13 

o  9  9 

O.HII 

1.10 

0.72 
0.60 
0.20 


0.99 
0.99 
1.17 


1.08 

1.26 
0.73 
0.12 

0.61 


Aberdeen    c 

Aberdeen v 

Bellingtiam <• 

Bellingham     ....    i 

Everett     c 

North    Yakima. .  .    c 

Olympia     c 

Seattle    c 

Spokane   c 

Sunnyside   c 

Tacoma    c 

Vancouver     < 

Walla    Walla.  . ....   c 


it.; 

I  1,700 


13.300 


10,905 

715 

22,549 

IX. 20.-, 
17.476 
27s 
16,37 

20,9  -'I 

3,000 

133,377 

7,136 

37.000 


WEST   VIRGINIA. 

Bluefield    c       

Elkins    ji       

Moundsville     ....    c       


Antigo    

Appleton    

Chippewa    Falls.. 

Columbus    

Green   Bay 

Janesville    

Lake    Geneva. .  .  . 

Madison     

Marinette    

Merrill    

Milwaukee     

Sheboygan     

Superior    

Waupaca  

Wausau    

West    Allis 


1SCONSIN. 

c         5,000 

10,000 


70.500 
1.330 
30,000 


Prince   Rupert. 

B.    C 

Vancouver.  B  C 
Victoria,  B.  C.  . 
Brantford,    Ont . 


2.7S3 
16,296 
1,670 
1.240 
18,679 

2.500 
4,000 

7.04H 

6  roo 

70,6  40 
11,020 


30,' 
2.27 


0.77 
0.44 
1.02 
0.08 
0.87 
1.17 
0.80 
0.85 
0.90 
1.17 
0.99 
0.77 
1.04 

1.71 
1.13 


0.99 
1.08 

ii  81 
1.00 
0.97 
0.66 
1.10 
0.63 
0.83 

li  99 


0.9S 
0  vs 
0.90 


Curb  and   Gutter   (cont.) 

WISCt  iNSIN 

Beloit     80,1 

Columbus     I, mm 

Eau    Claire    800 

Green   Bay    7,558 

LaCrosse     

Lake   Geneva   2,131 

Madison     20,000 

Marinette    

Milwaukee    60,000 

Neenah    

Superior    21, 

West  Allis    5.700 

WYOMING. 

Cheyenne    

CANADA. 


0.34 

800 

0.55 

0  |o 

34,774 

0.-9 

6   |  iO 

0.52 

40M 

ii  :,.i 

20. 

..  55 

1 . ".  7  '. 

ii   14 

87.140 

0  i, 

4,800 

0  r. 

13,400 

0.60 

(Cont.    in  3d  col.) 


Vancouver.    B.    C 

7,646 

ii  :,■ 

Chatham,    Ont 

S4v 

0  r 

London,  Ont 

2.  .-,.2  4  II 

(1   :. 

Regina,   Sask 

0 

25,350 

0.72 

a — Amount    undetermined. 

Sidewalks  (cont.  from  2d  col.) 

Chatham,    Ont.  .  .    r 

6,000 

6,600 

0  91 

Kingston,     Out. .  .    r 

13,115 

1  35 

London,     Ont. . .  .    c 

21.142 

1-..  146 

1  us 

Oshawa,    Ont ....    c 

2.7-11 

7.200 

Windsor,    Ont..  . .    c 

18,250 

Regina,    Sask..  .  .   c 

6,000 

37,885 

1.50 

Regina,    Sask. ...    r 

2,900 

20,300 

0.8V 

a — Amount    indefinite. 

b — Brick. 

c — Concrete. 

d — Cement  tile. 

e — Cinders. 

q — Granite. 

7i — Sand  and  gravel. 

k — Tar  concrete. 

p — Sidewalks   laid  bv 

property 

owners 

pri- 

vately. 

r — Reinforced   with   triangular 

mesh. 

s — Flagstone. 

u — Crushed    stone. 

V — Plank. 

x — Asphalt  concrete. 

Street   and   Sidewalk   Improvement   in   the   United   States   and 
Canada   (Cont.  from  p.  343). 

Toledo,  O.,  will  use  a  combination  sand  and  asphaltic  filler 
for  joints  in  brick,  granite  and  Medina  stone. 

Lansford,  Pa.,  has  substituted  slag  screenings  for  sand  in 
cushion. 

Lehighton,  Pa.,  makes  cushion  2  inches. 

North  Bradford,  Pa.,  changed  from  repressed  block  with 
sand  filler  to  wire-cut-lug  block  with  cement  filler. 

Orangeburg,  S.  C,  has  made  its  specifications  agree  with 
those  of  the  National  Paving  Brick  Manufacturers'  Associa- 
tion. 

Concrete. — Fulton,  111.,  will  use  curb  monolithic  with  con- 
crete pavement  instead  of  combined  curb  and  gutter,  and  a 
thinner  expansion  joint. 

Alpena,  Mich.,  will  build  some  one-course  pavements  and 
some  one-course  roadway  without  curb. 

Monroe,  Mich.,  has  decreased  the  width  of  transverse  joints 
to  "s-inch. 

Mankato.  Minn.,  has  increased  the  proportion  of  cement 
in  the  concrete. 

Norfolk,  Neb.,  has  prepared  specifications  for  its  first  con- 
crete pavements. 

Toledo,  O.,  has  added  metal  reinforcement  and  expansion 
joint  protection  for  concrete. 

Greenville,  O.,  has  specified  prepared  felt  and  asphalt  ex- 
pansion joints. 

McAlester,  Okla.,  will  build  concrete  curb  monolithic  with 
concrete  pavement. 


Erie,  Pa.,  has  changed  specifications  for  concrete  base  from 
1:3:8  to  1:2%:7. 

Lake  Geneva,  Wis.,  specifies  concrete  instead  of  wood 
block  pavements. 

Oshkosh,  Wis.,  leaves  it  optional  with  property  owners  as  to 
whether  bituminous  top  shall  be  used  on  concrete  pavements. 

Stone  Block. — Portland,  Me.,  is  relaying  old  granite  blocks 
on  concrete  base. 

Springfield,  Mass  ,  will  use  4  to  5-inch  granite  blocks. 

Albany,  N.  Y.,  specifies  dressed  granite  blocks  4:!4  to  SU- 
inch  depth. 

Toledo,  O.,  will  use  a  combination  sand  and  asphaltic  filler 
for  brick,  granite  and  Medina  stone. 

IVood  Block. — Decatur,  111.,  has  changed  from  IS  to  14 
pounds  of  creosote  per  cubic  foot  of  wood. 

Granite  City,  111.,  will  hereafter  use  a  dry  mortar  cushion. 
1  cement  to  4  sand,  instead  of  sand  cushion,  and  reduces  the 
concrete  base  from  6  to  5  inches  in  thickness. 

Portland,  Ind.,  has  included  wood  block  in  the  kinds  of 
pavement  specified. 

Springfield,  Mass.,  has  adopted  the  standard  specifications 
of  the  American  Society  of  Municipal  Improvements. 

Highland  Park,  Mich.,  has  added  wood  block  specifications. 

St.  Paul.  Minn.,  has  made  changes  in  specific  gravity  of 
creosote  oil  and  in  the  standard  of  purity. 

Albany,  N.  Y„  has  reduced  amount  of  preservation  oil  from 
20  pounds  to  18  pounds  per  cubic  foot. 

Nashville,  Tenn.,  has  changed  grade  of  creosote  to  meet 
war  conditions. 

Lake  Geneva,  Wis.,  specifies  concrete  instead  of  wood 
blocks. 


Improvement  of  Sheridan  Road  in  Highland  Park,  111. 

By  Stanley  E.  Bates,  Chicago,  III. 

Sheridan  road  is  the  name  given  to  the  main  highway 
which  extends  from  Lincoln  Park  in  Chicago  to  Milwaukee 
along  the  shore  of  Lake  Michigan.  The  southern  end  of  this 
road  is  within  the  city  limits  of  Chicago  and  is.  under  the  juris- 
diction of  the  Lincoln  Park  Commissioners. 

Some  time  ago  an  act  was  passed  hy  the  Illinois  legislature 
enabling  the  Lincoln  Park  Commissioners  to  assume  control 
of  the  entire  boulevard,  subject  to  the  consent  of  the  munici- 
palities thru  which  it  passes.  There  are  about  a  dozen  of 
these  different  cities,  villages  and  townships  between  Chicago 
and  the  Illinois-Wisconsin  line,  and  the  intention  of  the  legis- 
lature was  to  unify  the  control  of  the  road  so  that  there  would 
be  a  high-class  pavement  thruout  its  length,  perpetually  main- 
tained in  good  condition.  However,  nothing  has  yet  been  done 
by  the  park  commissioners  because  some  of  the  municipalities 
have  declined  to  surrender  jurisdiction. 

Highland  Park  is  one  of  the  cities  which  Sheridan  road 
traverses  and  is  located  in  Lake  County  about  25  miles  north 
of  Chicago.  Many  years  ago,  the  road  within  the  city  limits,  a 
distance  of  something  more  than  three  miles,  was  paved  with 
macadam.  Because  the  increase  of  automobile  traffic  neces- 
sitated frequent  and  expensive  repairs,  it  was  decided  that  a 
more  durable  pavement  must  be  laid. 

Early  last  year,  therefore,  the  board  of  local  improvements 
of  Highland  Park  decided  to  pave  the  road  for  a  distance  of 
a  little  more  than  a  mile  with  reinforced  concrete. 

The  work  of  laying  sewers,  building  of  catch  basins  and 
grading  the  road  was  begun  in  the  latter  part  of  June,  1914, 
and  was  prosecuted  vigorously  to  completion  on  about  August 
3.  Due  to  delay  in  getting  granite  on  the  job,  however,  con- 
creting did  not  start  until  September  15,  and  was  completed 
November  10.  The  total  amount  of  concrete  laid  v/as  17,200 
yards,  the  width  being  23  feet  from  back  to  back  of  curbs. 

The  sub-grade  was  prepared  by  grading,  scarifying  and  re- 
surfacing the  old  macadam  road,  care  being  taken  to  preserve 
the  old  road  bed  in  as  compact  a  condition  as  possible.  After 
this  was  done  it  was  thoroly  sprinkled  and  rolled  with  a  10-ton 
road  roller.  Drainage  was  provided  for  by  means  of  6,  8,  9 
and  12-inch  tile  laid  in  cinders  along  both  sides  of  the  street, 
three  feet  below  the  established  grade. 

Upon  this  prepared  sub-grade  the  concrete  was  placed  s  1 4 
inches  thick  at  the  center  and  5'!i  inches  at  the  sides.  Two- 
course  construction  was  employed,  proportions  for  the  base 
being  1  part  cement,  2'-j  parts  fine  aggregate  and  4  parts 
coarse  aggregate  and  for  the  wearing  surface,  1  part  cement, 
0.95  parts  fine  aggregate  and  1.25  coarse  aggregate. 

Fine  aggregate  consisted  of  a  very  clean,  hard  silica  con- 


taining not  over  2  per  cent,  of  silt.  It  was  well  graded  from 
fine  to  coarse. 

Coarse  aggregate  for  the  base  consisted  of  clean  washed 
gravel  graded  from  %  to  1%  inches,  and  for  the  wearing  sur- 
face Wisconsin  granite  varying  in  size  from  Vi  to  V-i  inch 
except  some  used  on  the  last  part  of  the  work,  when,  in  order 
to  complete  the  pavement  before  freezing  weather  set  in,  a 
somewhat  larger  size  was  accepted.  This  material  was  perfect 
ly  clean,  well  graded  and  an  excellent  material  for  the  pur- 
pose. 

The  equipment  used  by  the  contractor  comprised  a  10-ton 
gasoline  road  roller,  a  mixer  of  12-foot  capacity  equipped  with 
boom  and  dump  bucket,  and  smaller  equipment  consisting  of 
wheelbarrows,  shovels,  strike  board,  wood  floats,  etc. 

Mixing  and  placing  of  concrete  was  done  in  the  ordinary 
approved  method,  both  courses  being  struck  off  by  means  of  a 
wooden  steel-shod  templet  and  finished  by  wooden  hand  floats, 
a  man  working  from  a  bridge  spanning  the  entire  pavement. 

The  reinforcing,  consisting  of  No.  29  triangle  mesh,  was 
placed  between  the  base  and  wearing  courses  of  the  concrete, 
with  the  heavy  wires  running  at  right  angles  to  the  center  line 
of  the  street.  The  reinforcement  was  lapped  two  inches. 
Transverse  joints  were  placed  33  1/3  feet  apart  and  protected 
by  steel  plates  %  inch  apart.  The  space  between  was  filled 
with  prepared  felt. 

As  soon  as  the  concrete  had  set  sufficiently  it  was  covered 
with  a  layer  of  earth  about  two  inches  thick  and  kept  wet  by 
sprinkling  two  or  three  times  a  day,  depending  upon  weather 
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SECTION  OF  CURB  AND  GUTTER  used  on  Sheridan  Road. 
showing  also  '//■  method  of  sub-drainage  to  keep  water  out  of 
Hi,  sub-grade  of  the  /mi  ement. 
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LAYING  CONCRETE  PAVEMENT  in  Sheridan  Road  hi 
Highland  Park,  III.  Concrete  mixing  and  laying  in  the  back- 
ground: finishing  concrete  surface  in  middleground;  completed 
surface  in  foreground ;  curb  forms  shown  in  place. 

conditions.  On  work  done  after  October  27,  when  cool  weather 
set  in,  it  was  thought  best  not  to  cover  the  concrete,  but  during 
the  hottest  part  of  each  day  it  was  sprinkled  lightly. 

Probably  the  two  most  interesting  features  of  this  construc- 
tion were  the  use  of  curbs  built  integral  with  the  pavement 
and  the  darkening  of  the  surface  by  means  of  carbon  black 
added  to  the  concrete. 

For  the  curbs,  whose  dimensions  and  forms  are  shown  in 
the  accompanying  diagram  and  illustration,  the  same  mixture 
was  used  as  in  the  top  course  of  the  pavement,  but  in  general 
with  a  little  more  water  added.  Except  on  curves  at  street 
intersections  the  concrete  was  placed  between  the  forms  and 
left  to  harden  sufficiently,  after  which  the  inside  planks  were 
removed  and  the  concrete  finished  with  a  special  trowel  formed 
to  the  required  section.  The  transverse  joints  in  the  pave- 
ment were  carried  thru  the  curbs  but  without  the  steel  protec- 
tion plates,  the  edges  of  the  concrete  next  to  the  felt  being 
rounded  to  a  radius  of  %-inch  to  prevent  possible  spalling. 
Where  the  curbs  were  on  a  sharp  curve  the  concrete  was 
heaped  up  against  the  outside  form  and  struck  off  to  the  proper 
shape  with  a  small  template.  After  hardening  it  was  finished 
in  a  similar  manner  to  the  straight  curb. 

One-half  pound  of  carbon  black  to  each  sack  of  cement 
added  to  the  mixture  for  the  top  course  was  found  to  give  a 
very  pleasing  slate  color  to  the  pavement.  This  was  desirable 
in  this  case,  as  Sheridan  road  is  more  in  the  nature  of  a  boule- 
vard than  a  city  street  or.  country  road,  in  either  of  which 
cases  this  darkening  of  the  surface  would  have  been  unneces- 
sary. 

The  total  contract  price  for  the  17,260  square  yards  was 
$35,222.30.  Subtracting  the  amount  paid  for  grading,  sewer- 
age, etc.,  the  total  price  per  square  yard  came  to  $1.07,  exclu- 
sive of  the  cost  of  cement. 

Contractors  were  Goelitz  and  Johnson  of  Oak  Park,  111.  The 
engineer  was  Charles  E.  Russell,  city  engineer  of  Highland 
Park,  who  prepared  the  specifications  and  had  general  super- 
vision of  the  work. 

That  this  pavement  is  satisfactory  in  every  respect  and  in 


fact,  that  it  is  a  source  of  the  greatest  satisfaction  and  pride 
to  the  residents  of  Highland  Park,  was  evidenced  at  the  dedica- 
tion, which  took  place  on  November  28,  1914.  This  dedication 
was  organized  by  the  Highland  Park  Business  Men's  Associa- 
tion, and.  consisted  of  a  procession  of  automobiles,  led  by  the 
city's  new  motor  fire  truck,  and  speeches  by  Mayor  F.  P.  Haw- 
kins, of  Highland  Park,  and  W.  G.  Edens,  president  of  the 
Illinois  Highway  Improvement  Association  and  of  the  Asso- 
ciated Roads  Organizations  of  Chicago  and  Cook  County,  the 
official  letting  down  of  the  bars,  the  christening  of  the  high- 
way and  a  luncheon. 


Colloids  in  Relation  to  Manipulation  of  Structural 
Materials 

For  a  year  or  more  Clifford  Richardson,  long  known 
as  one  of  the  foremost  asphalt  chemists,  has  been  in- 
vestigating the  colloidal  state  of  matter  as  found  in  par- 
ticular in  asphaltic  substances.  From  a  highly  technical 
article  in  the  Harvard  Technology  Monthly,  the  following 
has  been  abstracted  to  indicate  the  nature  of  his  investiga- 
tions and  conclusions  regarding  the  colloidal  state  in  as- 
phaltic paving  mixtures  and  the  corresponding  conditions 
developing  in  the  use  of  other  building  materials. 

The  colloidal  state  is  not  limited  to  any  particular  class 
of  matter,  since,  according  to  recent  theories,  all  substances 
can  be  brought  into  this  state  by  appropriate  means.  The 
quality  of  the  colloidal  state  of  most  interest  for  the  pur- 
poses of  Mr.  Richardson's  paper  is  the  very  high  degree  of 
dispersion  in  which  the  matter  exists.  A  disperse  colloid 
must  exist  in  a  system  of  two  phases;  the  internal  or  dis- 
perse phase,  which  may  be  solid  or  liquid,  and  the  exterior 
or  continuous  phase  in  which  it  is  dispersed.  A  solid  in  the 
disperse  phase  in  the  colloid  form  ordinarily  is  in  a  state 
of  subdivision  or  degree  of  dispersion,  in  which  the  particles 
are  smaller  than  0.0001  mm.  in  diameter,  and  in  some  solids 
no  larger  than  0.000,006  mm. 

The  peculiar  characteristic  of  disperse  colloids  lies  in  the 
enormous  surface  area  which  they  present  in  comparison 
with  the  amount  of  solid  material  which  they  represent,  the 
great  surface  energy  developed  thereby,  and  their  capacity 
for  selective  adsorption.  A  realization  of  this  may  be  arrived 
at  from  the  fact  that  if  the  amount  of  material  represented 
by  a   cube,   one   side   of  which  has   a  dimension   of  one   cm., 
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is  reduced  by  decimal  subdivision  only  to  the  coarsest  colloidal 
size,  a  ten-thousandth  of  a  millimeter  in  diameter,  the  num- 
ber of  cubes  produced  would  be  10  to  the  15th  power,  while 
the  surface  would  be  increased  to  GO  square  meters,  or  100,- 
000  times  more  than  that  of  the  original  cube.  The  enormous 
surface  area  displayed  by  colloidal  material  is,  in  this  way, 
made  evident.  The  chemistry  of  colloids  is,  therefore,  one 
of  surface,  of  films  and  has  a  large  bearing  on  bituminous 
highway  construction. 

A  substance  existing  in  a  colloid  state  or  solution  differs 
from  an  ordinary  solution  in  that,  although  highly  dispersed, 
it  is  not  in  a  state  of  molecular  diffusion.  For  this  reason 
colloidal  solutions  do  not  readily  diffuse  thru  semipermeable 
membranes  in  the  manner  observed  with  molecular  solu- 
tions. This  can  be  illustrated  by  the  formation  of  colloidal 
silica  by  adding  an  acid  to  a  solution  of  silicate  of  soda.  A 
jelly-like  mass  of  colloidal  silica  and  common  salt  are  formed 
with  water.  The  salt  can  be  removed  from  the  jelly  by 
diffusion  thru  a  semipermeable  membrane,  into  water,  owing 
to  the  fact  that  it  is  in  molecular  solution.  The  colloidal 
silica  remains  within  the  membrane  containing  it.  By  ap- 
propriate means  salt  can  be  obtained  in  a  colloid  condition, 
indicating  that  crystalline  as  well  as  other  forms  of  matter 
can  be  transformed  into  the  colloidal  state. 

As  colloids  are  not  readily  diffusible  thru  semipermeable 
membranes,  as  is  the  case  with  crystalline  substances  in 
molecular  solution,  a  study  of  substances  in  this  state  may 
be  carried  on  with  interest,  as  for  example,  that  of  the 
native  bitumens,  including  petroleum.  It  appears  that  some 
of  them  form  colloidal  solutions,  as  determined  by  the  fact 
that  with  appropriate  solvents,  carbon  disulphide  or  benzol, 
they  will  not  diffuse  thru  a  semipermeable  membrane  into 
the  same  solvent,  while  others,  on  the  contrary,  of  a  crys- 
talline character,  as  for  example,  paraffine  scale,  will  diffuse 
from  their  solution  readily.  This  enables  us  to  differentiate 
the  native  bitumens  or  petroleums  into  two  classes,  those 
consisting  of  bitumens  forming  colloidal  solutions  and  those 
which  readily  diffuse  when  in  molecular  solution. 

Different  oils  can  be  characterized  and  differentiated  by 
the  relative  amount  of  colloidal  and  diffusible  matter  which 
they  contain,  on  subjecting  them  to  diffusion.  That  this 
goes  on  readily  has  been  determined  by  adding  a  certain 
amount  of  crystalline  paraffine  scale  or  sulphur  to  an  as- 
phaltic  colloidal  bitumen  and  subjecting  the  mixture  to  dif- 
fusion. The  crystalline  scale  or  the  crystalline  sulphur  can 
be  separated  from  the  colloidal  bitumen  in  this  way  and 
recovered.  This  will  afford  a  means  of  studying  the  character 
of  our  native  bitumens  and  petroleums  with  interesting  re- 
sults. As  an  example  of  some  preliminary  data  obtained  in 
this  way,  the  following  figures  will  serve: 

dlffusibility   of   asphalts   and    petroleum    products    thru 
Semipermeable  Membranes. 
Weight  of  Residue 
Sample                      By  Diffusion  from  1  Gram       Description 
Gr.  %  

1.  Bermudez  Asphalt 

5%  paraffine  scale 0433  4.33         Paraffine 

2.  Bermudez  Asphalt 

5%    sulphur    047S  4.78  Sulphur 

3.  Blown  oil  residue 039  3.9  Oil   &   Sulphur 

4.  Texas  residual   020  2.0  Colorless    wax 

5.  California   residual    017  1.7  Brown  wax 

6.  Mexican  residual   005  .5  Colorless  oil 

7.  Paraffine   residual    0025  .25  Colorless  oil 

8.  Trinidad   residual    000  .0 

9.  Bermudez  asphalt   000  .0 

10.  Bitumen     from     Trinidad 

asphalt  000  .0 

June,  19U 


It  appears  that  there  are  evident  differences  in  the  char- 
acter of  the  various  bituminous  materials  occurring  in  na- 
ture which  have  been  examined  by  diffusion,  and  it  is  a 
striking  fact  that  the  native  asphalts  from  Trinidad  and 
Bermudez  are  the  only  forms  of  bitumen  which  yield  noth- 
ing in  this  manner.  This  method  of  study  will,  when  com- 
pletely worked  out,  be  an  interesting  means  of  differentiating 
the  various  bitumens  which  are  in  use  in  the  construction 
of  pavements  and  highways. 

A  still  more  interesting  fact  from  the  point  of  view  of 
colloidal  chemistry  is  that  one  of  the  native  asphalts,  that 
from  the  Island  of  Trinidad,  contains  a  considerable  amount 
of  clay  in  the  disperse  solid  colloid  form,  in  fact,  as  a  bitusol, 
that  is  to  say,  a  colloidal  solution  of  clay  in  bitumen.  Its 
colloidal  nature  is  demonstrated  by  the  fact  that  when  Trini- 
dad asphalt  is  dissolved  in  a  solvent  such  as  carbon  disul- 
phide or  benzol  and  the  solution  is  allowed  to  stand  for  some 
months,  or  when  sedimentation  is  accomplished  by  centrifugal 
force,  it  will  still  be  found  to  contain  from  8  per  cent,  to  4 
per  cent,  of  mineral  matter  in  colloidal  solution,  as  recov- 
ered by  ignition,  which  cannot  be  separated  from  the  bitu- 
men except  thru  what  is  known  as  an  ultra-filter.  This  clay 
is  so  impalpably  tine  that  it  is,  therefore,  in  a  colloidal  state 
and  remains  suspended  in  the  solution  indefinitely.  It  is  in- 
visible under  the  ordinary  microscope,  but  under  the  ultra- 
microscope,  which  makes  it  possible  to  detect  particles  of 
colloid  size,  these  are  seen  in  the  microscopic  field  in  the 
highly  characteristic  state  of  motion  which  distinguishes  dis- 
perse solid  colloids  and  is  characteristic  of  the  form  of 
matter. 

The  importance  of  the  presence  of  colloid  clay  in  Trinidad 
asphalt  is  due  to  its  great  power  of  selective  adsorption  and 
to  the  great  surface  energy  developed  by  the  enormous  sur- 
face area  of  the  disperse  solid  colloidal  particles.  The  im- 
portance of  this  in  the  construction  of  bituminous  highways, 
especially  sheet  asphalt  pavements,  and  the  great  stability 
which  it  contributes  to  the  cementing  or  binding  material 
and  to  the  mass  as  a  whole  must  be  evident,  and  it  is  suffi- 
cient explanation  of  the  greater  satisfaction  obtained  with 
surfaces  made  with  bitumen  containing  colloidal  clay. 

The  formation  of  colloids  by  the  action  of  water  on  the 
fine  material,  or  even  to  some  extent  on  the  coarser  particles 
of  a  water-bound  macadam  road,  accounts  for  the  hard  crust 
which  results  in  this  form  of  construction  of  road  surfaces. 
Colloids,  which  are  always  present  in  different  degrees  in 
clays,  are  also  responsible  for  the  cementing  of  the  particles 
forming  the  well-known  sand-clay  surface. 

In  at  least  one  other  direction  colloid  chemistry  is  of 
great  interest  to  the  engineer;  in  connection  with  the  set- 
ting of  Portland  cement.  If  Portland  cement  is  ground  in  a 
tube  mill  for  a  long  time  with  water,  it  is  found  that  it  is 
largely  converted  by  the  hydration  of  its  components  into  a 
material  of  colloidal  gel-form,  and  in  this  form  it  is  used  for 
special  purposes  which  it  fills  with  great  satisfaction.  If 
Portland  cement  is  made  into  a  mortar  with  water,  the 
formation  of  colloid  goes  on  during  the  setting  of  the  cement 
while  at  the  same  time  a  certain  crystallization  of  other 
products  of  the  hydration  of  the  cement  takes  place  in  the  gel. 
The  colloid  imparts  hardness  to  the  cement,  being  converted 
into  a  glassy  mass,  such  as  that  obtained  by  drying  out  the 
gel  of  silica  produced  by  the  action  of  acid  on  water-glass. 
The  setting  of  thp  cement  is,  therefore,  explained  in  part  by 
the  formation  of  colloids. 

Colloids  play  important  roles  in  many  industrial  processes, 
notably  in  the  preparation  of  tungsten  filaments  for  electric 
lamps,  in   the  ceramic   industry,  adhesive  and  glu 
bleaching,  and   clearing  of    liquids  by   the  adsorption   of    col- 
loids, tanning,  the  manufacture  of  soap,  brewing,  greases  for 
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lubricating,  and  emulsions  of  various  kinds.  In  fact,  it  is  be- 
coming recognized  that  colloidal  chemistry,  regarded  from 
the  point  of  view  which  now  governs  our  conception  of  it. 
is  of  more  general  application  than  has  been  heretofore 
imagined. 


Shockless  Railroad  Crossing 
By  E.  S.  Cobb.  Los  Angeles,  Cal. 

For  many  years  there  has  been  a  strong  demand  for 
a  shockless  railway  crossing  from  the  general  public 
in  cities,  that  the  noise  incident  to  crossings  shall  cease, 
whatever  the  expense  or  the  benefits  to  a  railroad  corpora- 
tion may  be;  and  from  railway  officials  themselves,  who  are 
vitally  interested  in  reducing  the  tremendous  cost  of  upkeep 
of  railway  crossings,  special  work,  and  the  adjacent  road  bed 
and  the  high  depreciation  of  wheels,  axles,  brakes,  wiring 
and  the  general  fittings  of  rolling  stock,  due  to  the  present 
forms  of  crossing  construction. 

A  design  intended  to  meet  these  demands,  consists  in  ar- 
ranging the  four  or  more  rails  forming  the  closing  members 
of  the  intersection,  so  as  to  give  them  vertical  motion  be- 
tween solid  fixed  guides.  The  ends  of  these  movable  rails 
are  framed  at  an  angle  with  one  another,  thus  forming  an 
interlocking  joint,  and  they  are  given  a  vertical  motion  by 
the  action  of  two  wedges  under  each  rail.  These  wedges  move 
longitudinally  as  compared  to  the  rail,  and  when  in  position 
to  hold  the  rail  in  its  uppermost  position,  they  extend  to 
the  outer  extremities  of  the  rail  and  support  the  same  in  an 
absolutely  safe  and  rigid  manner,  the  same  as  the  piers  of  a 
bridge  support  the  bridge.  These  wedges  are  also  designed  in 
such  a  way  that  when  they  are  withdrawn,  they  draw  the 
rails  downward.  This  construction,  taken  in  connection  with 
the  solid  guides  provided  to  direct  the  vertical  motion  of  the 
rail,  results  in  the  rail  being  under  absolute  control  in  all  its 
positions  and  locked  solid  when  in  position  for  use.  The 
wedges  under  the  several  rails  are  so  connected  that  when 
one  pair  of  rails  is  raised  to  an  operating  position,  the  other 
pair  is  drawn  downward  to  its  lowermost  position. 

There  are  no  moving  parts  in  the  whole  construction 
which  are  subjected  to  any  load  or  strain  whatever  due  to 
traffic,  except  the  wedges  mentioned,  and  they  are  of  such 
form  and  proportions  as  to  give  long  and  safe  service.  When 
the  weight  of  any  rolling  load   comes  upon   these  rails  and 


® 


A  SHOCKLESS  RAILROAD  CROSSING  set  for  the  eleotri 
car  to  pass  on  continuous  surface  of  rail  parallel  to  the  lint  s 
of  words.  The  rails  in  the  steam  railroad  track  are  lowered 
out  of  the  way.  The  positions  of  rails  will  be  reversed  when 
Ihr  steam  railroad  train  is  to  pass.  Th<  mechanism,  for  mak- 
ing the  movements  is  miner  the  lettered  plate  and  in  the  box. 
the  cover  of  which  is  seen  at  the  right  of  the  railroad  trade 
flu-  rails  of  the  electric  line. 


wedges,  all  parts  are  locked  in  a  fixed  position.  The  rails. 
themselves,  have  only  vertical  motion.  The  covers  shown  in 
the  illustrations  closing  over  the  mechanism  between  the  sev- 
eral movable  rails  can  be  made  in  trough  form,  where  the 
crossing  is  used  in  the  city  streets,  in  such  manner  as  to 
be  filled  with  the  same  paving  material  that  is  used  in  the 
remainder  of  the  street  surface.  Under  such  conditions, 
then,  the  intersection  would  present  no  more  metallic  surface 
to  observation  in  a  public  street  than  is  at  present  in  view 
with  the  ordinary  intersections,  and  there  are  no  moving 
parts  above  or  along  the  surface  of  the  ground. 

The  mechanism  below  the  surface  of  the  ground,  and 
contained  in  the  main  foundation  frame  of  the  crossing,  is 
of  the  simplest  character,  comprising  simply  gears,  links  and 
wedges,  all  having  slow  motion,  ample  wearing  surface,  great 
strength  of  form,  and  only  operating  to  raise  and  lower  the 
individual  pieces  of  rail.  And  all  is  so  arranged  that  the 
rails  when  in  position  for  use,  are  locked  against  motion  in 
any  direction,  and  they  cannot  be  displaced  from  their  po- 
sitions by  any  effort  less  than  that  which  would  destroy  the 
rail  itself. 

In  the  photographs,  the  smaller  box  shown  between  the 
rails,  is  water  tight  and  contains  in  the  particular  case  il- 
lustrated, the  motor  for  operating  the  crossing.  But  these 
crossings  can  be  equally  well  operated  by  hand,  chain  or  rod, 
or  switch  throw,  or  by  compressed  air  mechanism,  or  by  any 
method  deemed  advisable  or  necessary  at  any  particular  lo- 
cation, the  only  requirement  being  that  the  main  driving  shaft 
running  under  the  crossing  shall  make  one-half  revolution  in 
one  direction  to  bring  one  pair  of  rails  into  effective  position, 
and  then  one-half  revolution  in  the  opposite  direction,  to 
bring  the  other  pair  of  rails  into  effective  position. 

Two  of  these  crossings  have  been  installed  at  the  inter- 
section of  two  high-speed  tracks  of  a  four-track  electric  sys- 
tem with  a  single-track  steam  road,  where  the  traffic  is  in 
both  directions.  One  of  these  crossings  has  been  in  con- 
tinuous service  over  eight  months  and  the  other,  constructed 
in  exactly  the  same  manner,  for  about  four  months  less  time. 

At  the  particular  intersection  where  they  are  located  an 
interlocking  tower  is  in  use  controlling  the  switches,  de- 
railers  and  semaphores,  and  these  two  crossings  are  likewise 
controlled  from  the  same  interlocking  tower,  and  in  the  par- 
ticular case  illustrated,  they  are  each  driven  by  an  electric 
motor  in  the  same  manner  as  the  electric  motors  are  used 
for  opening  and  closing  the  split  switches  and  for  operating 
the  semaphores. 

Both  of  these  crossings  have  been  subjected  on  the  elec- 
tric  read,  to  a  daily  traffic  of  over  15,000  tons,  consisting  of 
360  high-speed  heavy  electric  cars,  made  up  in  240  trains: 
also  to  5,000  tons  traffic  per  day  on  the  steam  road,  made 
up  of  heavily-loaded  freight  cars  for  the  most  part,  and  a 
few  passenger  trains. 

The  time  required  to  make  the  change  from  operating  po- 
sition in  one  track  to  operating  position  in  the  other  track, 
is  about  3%  seconds. 

The  rails  used  in  the  construction  of  this  intersection 
may  be  of  any  cross-section,  the  same  as  used  in  the  adjacent 
tracks.  The  rails  do  not  wear  any  faster  than  the  rails  along 
the  main  line  of  the  track.  The  intersection  provides  a 
smooth  rolling  surface  from  the  main  road  on  one  side  to 
the  main  road  on  the  other  side,  and  the  consequence  is  that 
the  rails  are  only  subjected  to  rolling  wear  without  shock. 
Experience  has  shown  that  the  rails  of  the  intersection  will 
last  just  as  long  as  the  rails  of  the  remainder  of  the  line 
wherein  the  intersection  is  placed. 

In  the  design  of  this  intersection,  there  are  no  places 
where  any  foreign  material  can  become  compressed  between 
any  two  surfaces,  and  when  the  intersections  are  constructed 
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A  NINETY-TON  LOCOMOTIVE  passing  over  the  shockless 

crossing.  Xotc  the  continuous  line  over  which  the  wheel  is 
passing,  causing  no  drop  of  the  wheel  as  it  crosses  the  cut  in 
the  interesecting  rail  and  consequently  no  shock.  This  con- 
tinuity is  shown  even  more  clearly  in  the  contacts  of  the  rails 
on  the  left,  especially  the  farther  rail  where  it  intersects  the 
left  rail  of  the  electric  railway  track. 

along  the  general  designs  shown,  there  is  no  way  for  any 
foreign  substances  to  get  at  or  into  any  of  the  working  parts. 
There  are  no  moving  pieces  of  mechanism,  not  a  rod,  nor  a 
rocker  arm,  nor  anything  that  requires  care  or  attention, 
above  or  along  the  surface  of  the  ground.  During  the  time 
this  intersection  has  been  in  operation,  it  has  never  caused 
a  moment's  delay  in  train  service  and  it  has  not  cost  a 
cent  for  repairs  or  maintenance;  it  has  received  the  same 
general  supervision  and  lubrication  that  has  been  given  to 
the  mechanism  for  operating  the  split  switches  and  the  sema- 
phores, and  no  more.  And  this  experience  has  not  developed 
the  necessity  of  changing  a  feature  or  an  element  of  the 
design. 

Experience  has  shown  that  the  cost  of  installing  these 
intersections  is  no  greater  than  the  cost  of  installing  an 
ordinary  intersection.  But  the  main  foundation  portions  of 
the  shockless  crossing  need  never  be  disturbed,  and  the  rails 
or  any  other  wearing  parts  can  be  replaced  in  a  few  hours' 
time  without  disturbing  any  of  the  tamping  or  adjacent  pav- 
ing materials.  The  cost  of  manufacturing  these  intersections 
is  only  slightly  greater  than  that  of  ordinary  intersections, 
and  the  additional  expense  for  most  installations  would  be 
that  represented  by  the  cost  of  operating  the  crossing.  It 
operated  by  electric  motors,  then  the  cost  of  the  motor;  if 
operated  by  hand,  then  the  cost  of  the  hand  operating 
mechanism,  etc. 


Profits  of  San  Francisco  Municipal  Railway 
The  excess  of  receipts  over  expenditures  by  the  San  Fran- 
cisco municipal  railways  has  increased  from  month  to  month, 
and  since  the  opening  of  the  exposition  at  a  rapid  rate. 
During  the  four  months,  including  June,  1914,  of  operation, 
the  receipts  exceeded  the  expenditures  by  $84,864.26,  an 
average  of  $21,000  a  month.  In  August,  1914,  the  excess  of 
receipts  was  $45,851.74,  in  October,  $49,859.64. 

The  net  operating  revenue  for  1914  was  $336,905.58,  an 
average  of  over  $33,000-  a  month  for  the  ten  months  of  op- 
eration, including  the  low  months  of  the  start.  The  net 
profit  for  the  year,  after  deducting  allowances  for  deprecia- 
tion and  interest,  was  $216,541.25. 


For  the  last  two  months  reported  the  excesses  of  re- 
ceipts over  expenditures  are  $64,515.26  for  February  and  $74,- 
102.03  for  March,  so  that  the  profits  for  1915  promise  to  be 
materially  greater  than  in  1914.  This  increase  in  gross  profit 
is  obtained  notwithstanding  an  increase  in  expenditures  from 
$54,887.20  in  August,  1914,  to  $123,463.97  in  March,  1915. 


Tires  for  Fire  Apparatus 

Fire  apparatus  thruout  the  country  is  rapidly  being  mo- 
torized, the  expense  of  maintenance  under  the  conditions  in 
most  cities  being  much  less  with  motor  apparatus.  Specially 
designed  tires  are  necessary  for  the  heavy  machines  traveling 
at  high  speed.  Cushion  tires  are  much  safer  than  pneumatic 
tires.  But  the  cushion  tire  must  be  of  special  design  to  pro- 
vide the  necessary  resilience  under  the  heavy  loads  and  to 
absorb  the  excessive  vibrations  under  high  speed.  Ordinary 
commercial  motor  vehicle  tires,  designed  for  lighter  weights 
and  speeds  of  10  to  15  miles  an  hour  are  not  suited  for  25  to 
30  miles  an  hour  the  impact  at  the  higher  speeds  being  at  30 
miles  an  hour  nine  times  what  it  is  at  10  miles. 


Markers  for  National  Highways  and  Their  Feeders 

Each  of  the  most  highly  developed  trans-continental  high- 
ways has  adopted  a  distinctive  type  of  sign  to  mark  its  course. 
These  signs  are  painted  on  telegraph  and  telephone  poles,  on 
suitable  fences  and  buildings  and  are  also  made  on  metal  or 
wood  backgrounds  to  be  set  in  place  on  posts  or  attached  to 
existing  objects. 

The  National  Old  Trials  Highway  Association  has  adopted 
a  special  design  with  which  the  line  has  been  marked  from 
the  Pacific  coast  to  St.  Louis,  and  at  intervals  along  the  old 
National  Road. 

The  secretary  of  the  Dixie  Highway  Association  is  just 
now  looking  for  a  suitable  concrete  post  to  which  to  attach  its 
markers  and  wants  to  buy  the  forms  for  making  them  to  dis- 
tribute among  the  road  authorities  along  the  line  so  that  they 
can  make  the  posts  and  set  them. 

The  Lincoln  Highway  is  well  marked  in  many  sections  and 
has  signs  at  all  points  of  turning  from  end  to  end  so  that  it 
can  be  followed  without  difficulty.  The  American  Institute  of 
Architects  and  a  National  Commission  of  Architects  have  been 
given  the  task  of  designing  an  appropriate  marker. 

Meantime  a  temporary  marker  has  been  copyrighted  for 
use  only  on  the  Lincoln  Highway  which  is  ordinarily  painted 
on  poles.  It  is  rectangular,  21  inches  high  and  of  convenient 
width  for  the  location.  The  top  3  inches  is  a  red  strip.  The 
next  15  inches  is  white  and  the  bottom  3  inches  is  blue.  A 
letter  L  about  7V2  inches  high  is  painted  in  blue  on  the  white 
and  a  small  c,  to  indicate  the  copyright.  The  word  Lincoln 
may  also  be  painted  in  blue  on  the  white  above  the  large  L 
and  the  word  Highway  below  it. 

A  second  sign  for  use  on  branch  lines  leading  to  the  Lin- 
coln Highway  is  23  inches  high  with  4-inch  red  strips  at  top 
and  bottom.  In  the  15-inch  white  space  in  the  center  arc  ar- 
rows and  nanus  of  localities  at  top  and  bottom  and  an  arrow 
in    the    center    pointing   toward    the    Lincoln    Highway    with 

MI    to   above    the   arrow    and    Lincoln    way    below.      The 

small  c  must  also  appear  to  indicate  the  copyright. 


The  Hagar  Portland  Cement  Co. 

A  charter  has  been  issued  under  the  laws  of  Maine  Incorpo- 
rating the  cement  company  projected  by  Edward  M.  Hagar, 
who  lately  resigned  the  presidency  of  the  Universal  Portland 
Cement  Company  for  the  purpose  of  organizing  a  companj  to 
acquire  and  operate  a  chain  of  cement  plants  to  cover  the  ter- 
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ritory  between  the  Atlantic  seaboard  and  the  Rocky  Moun- 
tains. It  is  called  Hagar  Portland  Cement  Co.,  and  has  a 
capital  stock  of  $20,000,000,  all  common. 

The  officers  include  Edward  M.  Hagar,  president:  Morris 
Metcalf,  vice  president;  B.  H.  Rader,  vice  president  and  sales 
manager;  Gordon  Wilson,  secretary  and  in  charge  of  cost  ac- 
counting; Leonard  Wesson,  assistant  to  president  in  operation 
and  construction;  J.  P.  Beck,  assistant  to  president  in  exten- 
sion work:  C.  W.  Lyon,  engineer  of  economies;  J.  H.  Barba- 
zette,  superintendent  of  construction.  Pending  the  election  of 
a  permanent  treasurer,  the  office  will  be  filled  by  Gordon  Wil- 
son. The  general  offices  of  the  company  are  located  at  208 
South  LaSalle  street,  Chicago. 


Ponding  for  Curing   Concrete 
The  pho'ograph  herewith  shows  a  peculiar  method  of  treat- 
ing a  concrete  road,  the  sides  being  put  in  such  condition  that 
it  was  possible  to  cover  the  concrete  with  water  in  sections 
during  the  process  of  curing.     This  certainly  supplies  the  de- 


sired water,  but  whether  the  result  is  better  than  with  the 
usual  covering  with  sand  and  earth  kept  moist  is  not  stated. 
The  method  is  not  one  generally  applicable,  grades  being  usu- 
ally too  great. 


Philadelphia  Posts  Information  About  a  Newly  Paved 
Street 

Philadelphia,  Pa.,  is  just  completing  the  paving  of  Ger- 
mantown  avenue  with  improved  granite  block  with  grouted 
joint  and  laid  on  a  6-inch  concrete  foundation. 

Chief  Engineer  William  H.  Connell  has  had  some  very 
attractive  frames  made  with  glass  front  covering  a  large  pos- 
ter card,  explaining  the  construction  of  this  street  and  calling 
the  attention  of  the  public  to  this  pavement  as  a  desirable 
pavement  for  a  business  street.  These  are  put  in  prominent 
positions  on  Germantown  avenue  at  various  points,  Market 
street  and  several  other  streets  on  which  the  improved  granite 
block  with  grouted  joint  pavement  has  been  laid. 

The  information  on  the  card  reads  as  follows: 


Improved  Type  of 

GRANITE  BLOCK  PAVEMENT. 

On  Six-Inch  Concrete  Base. 

Germantown  Avenue. 

The  construction  of  this  pavement  presents: 

The  latest  and  best  practice  in  granite  block  paving  work. 
A  type  designed  to  withstand  the  extremely   heavy  traffic 
on  this  street. 

A  surface  which  will  be  smooth  riding  for  automobiles  and 
afford  a  good  foothold  for  horses  drawing  heavy  loads. 


Foundation  Course: 

The  pavement  is  laid  on  a  six  (G)  inch  concrete  base  mixed 
in  the  proportions  of  one  part  Portland   cement,  three  parts 
sand  and  six  parts  stone. 
Cushion  Course: 

Between    the   concrete   foundation    and    the    block   surface 
there  is  a  one-inch  sand  cushion. 
Surface  Course: 

The    improved    granite    blocks   are    from    eight    to    twelve 
inches   long,   three  and   one-half  to  four  and   one-half   inches 
wide,  and  from  five  to  five  and  one-half  inches  deep,  accurately 
dressed.  The  heads  are  so  cut  that  they  have  no  more  than 
three-eighths  of  an  inch  depression  from  a  straight  edge  laid 
in  any  direction  across  the  head  and  held  parallel  to  the  gen- 
eral surface  of  the  block.     The  joints  are  not  more  than  one- 
half  inch  wide  at  the  top  and  for  a  depth  of  one  inch,  and  not 
more  than  one  inch  wide  in  any  other  part  of  the  joint.    They 
are  filled  with  a  grout  of  Portland  cement  and  sand  in  the  pro- 
portion of  one  part  of  cement  to  one  part  of  sand. 
For  further  information,  apply  to 
Chief  Bureau  of  Highways  and   Street  Cleaning, 
Room  232,  City  Hall  Philadelphia. 


This  is  a  novel  way  for  city  engineers  to  inform  the  public 
as  to  the  nature  of  a  pavement,  tho  it  has  been  used  to  mark 
the  limits  of  various  kinds  of  construction  used  in  experi- 
mental highways,  the  most  detailed  information  being  fur- 
nished in  like  posters  along  the  experimental  road  surface  laid 
on  the  highway  thru  Chevy  Chase,  Md.,  by  the  V.  S.  Office  of 
Public  Roads. 


Large  Municipal  Swimming  Pool  in  St.  Louis 
The  accompanying  photograph  shows  the  fair  ground  pool 
St.  Louis,  which  is  just  opening  its  third  season  as  a  swim- 
ming pool.  It  holds  almost  4,000,000  gallons  of  water  and  ac- 
commodates 2,500  bathers  at  a  time.  It  is  said  to  be  the 
largest  artificial  out-of-door  swimming  pool  in  the  world. 


The  National  Parks  Highway 
For  the  last  three  years  all  the  towns  and  cities  on  the 
Yellowstone  Trail  have  been  making  an  effort  to  build  a  good 
automobile  road  from  St.  Paul  and  Minneapolis  to  Yellowstone 
Park  by  way  of  Lake  Calhoun,  Olivia  and  Ortonville,  Minn., 
Aberdeen  and  Mobridge,  S.  D.,  Hettinger  and  Marmarth,  N. 
D.,  and  Terry,  Miles  City,  Billings  and  Livingston,  Mont.  At 
the  same  time,  western  Montana  has  been  building  the  Park- 
to-Park  Highway,  from  Gardiner,  Mont.,  to  Belton,  Mont.,  by 
way  of  Livingston,  Butte,  Missoula  and  Kalispell.  Mont.;  and 
the  state  of  Washington,  the  Sunset  Highway,  from  Spokane 
to  Seattle. 
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In  January,  1915,  representatives  of  all  these  highways 
met  at  Seattle.  It  was  then  decided  to  amalgamate  the  three 
roads,  so  as  to  make  a  good  connected  road  from  Chicago  to 
Puget  Sound.  It  was  recommended  that  the  name  of  the  amal- 
gamated road  be  "National  Parks  Highway." 

Id  the  last  two  years,  a  million  dollars  was  spent  in  the 
construction  of  the  eleven  hundred  and  fifty  miles  between 
St.  Paul  and  Yellowstone  Park.  In  Minnesota,  the  work  was 
done  under  the  supervision  of  the  state  highway  engineer,  and 
is  maintained  by  the  state. 

Entering  South  Dakota  at  Big  Stone  City,  the  Trail  is 
graveled  from  there  westward,  to  a  considerable  distance  be- 
yond Milbank,  and  is  in  splendid  condition.  Much  of  the  re- 
mainder of  the  line  in  the  state  is  graded  but  some  is  still  the 
natural  prairie  road. 

The  North  Dakota  section  has  some  graded  road,  but  most 
of  it  is  the  prairie  soil.  The  same  is  true  of  many  sections  in 
Montana  and  much  work  must  be  done  to  make  these  sections 
and  those  farther  west  comfortable  for  thru  travel. 
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The  Water  Supply  of  Hong  Kong,  China 

Hong  Kong,  China,  is  located  on  a  mountainous  island  and 
obtains  its  water  supply  from  the  Pokfolum  reservoir,  located 
in  a  natural  basin,  with  long  slopes  of  the  surrounding  hills 
forming  its  watershed.  One  of  the  photographs  gives  a  general 
view  of  this  reservoir,  which  has  a  capacity  of  68,000,000 
gallons. 

The  water  is  impounded  by  two  concrete  dams  across  two 
water  courses,  which  may  be  seen  on  the  farther  side  of  the 
reservoir  in  the  photograph.  One  of  these  dams  is  shown  in 
closer  view  in  the  second  photograph. 


Lincoln  Highway  Promotion 

The  national  headquarters  of  the  Lincoln  Highway  have 
issued  a  guide  book  and  map  of  the  highway  which  indicates 
that  during  the  part  of  1913  and  the  year  1914,  which  covers 
the  time  from  the  beginning  of  real  work  on  the  line,  the 
communities  thru  which  it  passes  spent  nearly  $3,000,000  on 
its  improvement.  In  three  states  there  are  at  present  $1,9S0,- 
000  of  contracts  let  and  not  yet  completed  and  advertised  for 
immediate  letting. 

An  effort  is  being  made  to  promote  the  construction  of  the 
Lincoln  Highway  by  means  of  moving  pictures.  The  local 
communities  were  first  interested  to  improve  their  sections 
of  the  highway  and  the  films  show  them  at  work  or  show  the 
completed  road.  Covering  the  whole  3,384  miles  of  the  road 
requires  some  7,000  feet  of  film.  Local  communities  on  pay- 
ment of  fixed  sums  can  have  the  use  of  the  films  they  wish  to 
show  their  people,  and  they  are  shown  in  cities  and  towns  else- 
where in  the  promotion  of  the  use  of  the  highway  as  a  trans- 
continental line. 

Brick  is  now  in  use  and  brick  surfaces  are  now  under  con- 
struction, so  that  it  will  not  be  a  continuous  concrete  highway 
as  was  at  first  intended.  Until  hard  surfaces  can  be  paid  for 
and  laid  by  the  local  communities  or  the  states  take  up  its 
construction,  or  the  United  States  decides  that  it  has  a  duty 
to  perform  upon  the  transcontinental  lines,  there  will  be  many 
miles  of  macadam,  gravel,  oiled  macadam,  gravel  or  dirt,  and 
plain  dirt  road  to  traverse  along  the  Lincoln  Highway. 

There  is  considerable  rivalry  between  the  Lincoln  High- 
way and  the  National  Old  Trails  Road  and  in  the  eastern 
states  the  latter  has  at  present  some  advantage  as  the  present 
year  will  see  most  of  the  gaps  closed  in  the  brick,  concrete,  and 
first-class  macadam  road  from  the  eastern  end  to  the  Indiana 
line. 


Changes  in  Specifications  for  Curb,  Gutter  and  Side- 
walks 

The  following  changes  have  been  made  in  specifications 
for  1915  for  curb  and  gutter  and  sidewalks: 

Comhi„,<l  Curl  and  Gutter.— Caldwell,  Ida.,  will  use  one- 
course  concrete  instead  of  two-course. 

Fulton,  111.,  will  use  curb  monolithic  with  concrete  pave- 
ment instead  of  combined  curb  and  gutter,  and  a  thinner  ex- 
pansion joint. 

Des  Moines,  la.,  has  discontinued  construction  of  concrete 
combined  curb  and  gutter. 

Wapakoneta,  O,  has  changed  dimensions  of  concrete  com- 
bined curb  and  gutter. 

Curl).— Caldwell,  Ida.,  will  use  one-course  concrete  instead 
of  two-course  for  all  curb,  gutter  and  sidewalks. 

Fulton.  111.,  will  use  curb  monolithic  with  concrete  pave- 
ment instead  of  combined  curb  and  gutter,  and  a  thinner  ex- 
pansion joint. 

Kansas   City,    Mo„    now    makes   curb   of    concrete    without 

mortar  face. 

Syracuse,  N.  Y..  limits  the  kinds  of  curb  to  Medina  and 
Hudson  River  stone  and  Portland  cement  with  steel  edge  pro- 
tection. 

Mansfield,  O.  will  set  curb  in  stone  instead  of  concrete. 

Mt.    Vernon,    O,    will    use    larger    radius    on    round-corner 

curbs. 

McAlester.  Okla.,  will  build  concrete  curb  monolithic  with 
concrete  pavement. 

nUcs—  Caldwell,    Ida.,    will    use    one-course    concrete 
insti  ad  of  two-course  for  all  sidewalks,  curbs  and  gutters. 

Richfield.  Utah,  changes  thickness  of  top  from  '■•  to  ", 
i  1 1 1  ■  1 1  ■ 


The  International  Engineering  Congress 

The  general  program  of  the  International  Engineering 
Congress  and  engineering  society  conventions  to  be  held  at 
San  Francisco,  September  16-25,  in  connection  with  the  Pan- 
ama-Pacific Exposition,  has  been  issued  and  copies  can  be  ob- 
tained on  request  of  *W.  A.  Cattell,  secretary,  417  Foxcroft 
Building,  San  Francisco,  Cal. 

The  conventions  of  four  of  the  societies  under  whose 
auspices  the  Congress  meets,  will  be  held  September  16  and  17 
as  follows:  That  of  the  American  Society  of  Civil  Engineers 
at  St.  Francis  Hotel;  American  Society  of  Mechanical  En- 
gineers at  X.  S.  G.  W.  Hall:  American  Institute  of  Mining 
Engineers  at  Hotel  Bellvue:  American  Institute  of  Electrical 
Engineers  in  the  Civic  Center  Auditorium. 

September  18  and  19  will  be  devoted  to  execursions  to 
points  of  engineering  interest,  from  which  members  of  the  Con- 
gress and  of  the  engineering  societies  must  choose,  as  their 
periods  overlap.  They  include  the  San  Francisco  high-pres- 
sure fire  system,  gas  works,  electric  station,  Spring  Valley 
water  works  properties  east  of  the  Bay  and  those  on  the 
peninsula,  the  Delta  of  the  Sacramento  and  San  Joaquine 
rivers,  the  Feather  river  hydroelectric  development,  gold 
dredging  at  Oroville,  hydroelectric  development  at  Lake 
Spaulding,  gold  mines  at  Grass  Valley  and  the  oil  fields  at 
Coalinga. 

A  special  trian  will  be  made  up  at  New  York  to  arrive 
in  time  for  the  meetings,  and  those  who  wish  to  travel  on  that 
train  should  notify  the  secretary  where  they  will  join  it. 

The  Pan-American  Road  Congress  will  be  held  the  week  of 
September  13  at  Oakland,  and  its  executive  committee  will  also 
run  a  special  train  from  the  east  which  will  be  a  few  days 
earlier  than  the  special  of  the  engineering  societies. 


Portland  Cement  Production  and  Cost 
For  almost  the  first  time  since  the  phenomenal  develop- 
ment of  the  American  Portland  cement  industry  began  there 
has  been  a  reduction  in  consumption  for  the  year.  Produc- 
tion in  1914  was  4.2  per  cent,  less  than  in  1913,  and  ship- 
ments were  2.54  per  cent.  less.  The  total  production  in  1914 
was  88,230,170  barrels,  and  the  average  price  per  barrel  at 
the  mill  was  92.7  cents.  The  price  was  reduced  from  that  in 
1913  by  7.76  per  cent. 

Albert  Mover  has  made  a  table  with  assumptions  of  costs 
of  manufacture  of  cement  in  plants  of  1,125,000  barrels  ca- 
pacity and  2,  4  and  8  times  this  capacity,  and  capitalizations  of 
$1,250,000  and  2,  4  and  8  times  the  capitalization,  respectively, 
and  overhead  charges  for  each  size  of  plant,  including  also  71.. 
per  cent,  depreciation,  obsolescence,  etc.,  and  of  cost  of  manu- 
facture in  each  size  of  plant.     He  then  assumes  rates  of  opera- 


tion at  100,  75  and  62%  per  cent,  of  full  capacity  and  the 
higher  costs  per  barrel  at  the  lower  rates  of  operation.  By 
making  the  computations  from  these  assumed  data  he  shows 
that  with  cement  selling  at  65  cents  at  the  mill  plants  of 
every  size  will  show  loss  and  that  the  smallest  plants  will 
show  loss  if  the  price  gets  as  low  as  70  cents.  Only  the  largest 
plants  operating  at  full  capacity  can  make  a  profit  of  7.2 
per  cent,  on  their  capital  stock  with  selling  price  at  75  cents, 
and  the  smallest  plants  can  make  only  half  this  profit  at  that 
price.  The  smallest  plant  is  bound  to  lose  money  at  75  cents 
sale  price  if  it  operates  at  a  rate  materially  below  full  ca- 
pacity. The  economy  of  large  plants  even  at  the  same  rate  of 
capitalization  per  barrel  of  capacity  is  clearly  shown  and  the 
necessity  of  operating  even  the  largest  plants  at  75  per  cent, 
of  capacity  or  more  at  the  75  cent  selling  price  is  fully  demon- 
strated. 


Commercial  Education  for  Foreign  Trade 
The  questions  as  to  how  far  the  present  American  system 
of  commercial  education  meets  the  need  of  our  developing  ex- 
port and  import  trade  and  what  changes  should  be  made  to 
render  the  system  more  helpful,  are  the  basis  of  an  inquiry 
just  begun  by  the  National  Foreign  Trade  Council  through  its 
committee  on  Commercial  Education  for  Foreign  Trade,  of 
which  the  chairman  is  Wallace  D.  Simmons,  president  of  the 
Simmons  Hardware  Company,  of  St.  Louis.  Business  men  en- 
gaged in  foreign  trade  are  requested  to  respond  to  the  follow- 
ing five  questions: 

1.  Do  you  find  difficulty  in  obtaining  young  men  whose  ed- 
ucation gives  them  the  fundamentals  which  make  it  prac- 
ticable for  you  to  rapidly  promote  them  in  your  export  busi- 
ness, and  to  send  them  abroad  as  your  representatives?  If 
so,  explain  the  difficulty  and  to  what  you  attribute  it.  Sug- 
gest remedies  (the  more  the  better). 

2.  How  effective  and  useful,  in  connection  with  foreign 
trade,  is  the  customary  two  years'  instruction  in  modern 
languages  given  in  high  schools?  Suggest  changes  in  these 
courses. 

:i.  Do  you  find  high  school  graduates  efficient  material  for 
clerical  work  in  the  home  office?  If  not,  what  appears  to  be 
their  deficiencies?  Suggest  needed  subjects  for  training.  Sug- 
gest better  methods  of  training. 

4.  What  changes  in  their  general  educational  training 
would  you  suggest  for  those  who  expect  to  become  stenog- 
raphers and  corespondents  in  your  export  department?  (This 
refers  to  work  in  the  home  office  exclusive  of  that  which  re- 
quires a  knowledge  of  foreign  languages.) 

5.  To  what  extent  have  you  employed  graduates  of  colleges, 
or  graduate  schools,  in  the  work  of  your  home  office,  and  to 
what  extent  has  their  preparation  qualified  them  for  work  of 
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this  character?  In  what,  if  any,  respect  has  their  education 
appeared  not  to  meet  the  requirements?  Suggest  subjects  in 
which  additional  training  would  be  helpful. 

The  data  obtained  will  be  communicated  to  a  large  number 
of  educators,  and  made  the  basis  for  a  concentration  of  ed- 
ucational opinion,  leading,  it  is  hoped,  to  such  changes  in  cur- 
ricula as  are  shown  to  be  necessary.  The  inquiry  will  also 
bring  to  the  attention  of  business  men  what  already  has  been 
done  by  educators. 


Of  Interest  to  Employers 

Few  of  our  readers  are,  perhaps,  aware  that  the  United 
States  government,  thru  the  Department  of  Labor,  has  in- 
augurated, as  a  part  of  the  division  of  information,  a  country- 
wide employment  bureau.  It  is  the  belief  of  those  connected 
with  the  work  that  it  will  go  far  toward  improving  business 
conditions  in  the  United  States.  The  underlying  principle  of 
the  work  is,  perhaps,  best  expressed  by  the  Secretary  of  the 
Department  of  Labor  in  the  following  words:  "The  Depart- 
ment of  Labor  .  .  .  has  .  .  .  established  distribution 
branches  thruout  the  country  for  the  purpose,  on  the  one  hand, 
of  developing  the  welfare  of  the  wage  earners  of  the  United 
States,  and  improving  their  opportunities  for  profitable  em- 
ployment, and,  on  the  other  hand,  of  affording  the  employers 
a  method  whereby  they  may  make  application  for  such  help 
as  they  need,  either  male  or  female,  citizen  or  alien  residents, 
and  have  their  wants  supplied  thru  said  distribution  branches. 
Comparative  statistics  show  that  there  has  been  in  some  por- 
tions of  the  United  States  a  surplus  of  labor,  while  in  other 
portions  a  deficiency.  It  is  believed  that  this  condition  will  be 
almost,  if  not  entirely,  eliminated  by  this  work.  This  will 
appear  from  the  following  brief  explanation  of  the  system 
under  which  the  work  is  conducted: 

First,  the  United  States  has  been  divided  into  eighteen 
sections,  or  "Distribution  Zones"  as  they  are  called,  and  in 
each  of  these  zones  an  employment  office  has  been  opened. 
These  zones  in  nearly  every  case  have  been  subdivided  and 
branch  offices  opened  under  the  jurisdiction  of  the  controlling 
zone  office.  This  means  that  a  larger  number  of  employment 
offices  have  been  opened  by  the  United  States  government.  At 
these  offices  the  employer  who  needs  help  of  any  kind,  skilled 
or  unskilled,  can  secure  what  he  wants  without  any  trouble  or 
expense  other  than  the  work  of  stating  his  desires  and  the  ex- 
pense of  a  postage  stamp  if  he  finds  it  inconvenient  to  call  at 
the  distribution  office  in  person.  Neither  is  any  fee  accepted 
by  the  government  from  those  seeking  employment.  It  goes 
even  further,  every  postmaster  in  the  United  States  is  a  rep- 
resentative of  the  Employment  Bureau.  At  every  postoffice  in 
the  United  States  will  be  found,  on  application  to  the  post- 
master, blanks  for  the  use  of  employers  in  need  of  help,  and 
of  unemployed  persons  seeking  employment.  These  blanks, 
upon  being  handed  to  the  postmaster  are  transmitted  by  him, 
free  of  charge,  to  the  proper  zone  office,  where  both  blanks 
are  properly  registered  and  proper  help  selected  for  the  em- 
ployer in  need  of  help,  either  from  applicants  residing  in  the 
city  in  which  the  office  is  located  or  from  the  applications  on 
file.  On  the  day  the  employer's  application  is  received  by  the 
distribution  office  a  copy  is  sent  to  the  Division  of  Information 
at  Washington,  D.  C.  At  frequent  intervals  these  applications 
are  assembled  and  published  in  the  form  of  bulletins  and  dis- 
tributed to  all  distribution  offices,  thereby  making  it  possible 
for  each  office  to  know  where  help  of  any  description  is  in 
demand. 

At  the  distribution  office  the  best  interests  of  the  employer 
are  kept  constantly  in  mind,  and  only  such  help  is  selected 
for  positions  as  are,  in  the  opinion  of  the  officer  in  charge, 
well  qualified  to  perform  the  duties  required. 

If  any  reader  of  this  journal  is  now,  or  expects  shortly  to 


be  in  need  of  help  of  any  description,  it  is  suggested  that  the 
following  coupon  be  filled  out  and  mailed  to  the  address  given: 

Date 

U.  S.  Distribution  Branch,  845  Wabash  Ave.,  Chicago,  111. 

On  or  about 1915,   I   ex- 
pect to  be  in  need  of  the  following  help :   

Please  send  me  the  necessary  information  blank  to  fill  out. 
It  is  understood  that  no  fee  will  be  charged  for  obtaining  this 
help  for  me. 

( Sign  here) 

I  Address) 


Public   Service  Commission  for   Oswego 
The  legislature  of  New  York  has  passed  a  law  creating  a 
public  service  commission  for  Oswego,  for  developing  a  muni- 
cipal hydro-electric  plant.     J.  F.  Flanigan  is  city  engineer. 


The  Engineering  Foundation 
Ambrose  Swasey,  of  Cleveland,  O.,  made  a  gift  of  $250,000 
for  fostering  engineering  research,  for  the  administration  of 
which  a  board  was  appointed  and  styled  "The  Engineering 
Foundation,"  by  the  United  Engineering  Society,  representing 
jointly  the  national  organizations  of  electrical,  mining  and 
mechanical  engineers,  with  the  co-operation  of  the  American 
Society  of  Civil  Engineers. 

The  first  regular  meeting  of  The  Engineering  Foundation 
was  held  May  25,  and  officers  were  elected,  including  Gano 
Dunn  as  president  and  F.  R.  Hutton  as  secretary.  Rules  of 
administration  were  adopted  and  many  applications  for  the 
use  of  funds  were  received.  A  committee  was  appointed  to 
consider  them  and  to  prepare  a  schedule  of  requirements  to 
be  met  by  applications  before  they  can  be  considered.  Dr.  A. 
R.  Ledoux  is  chairman  of  this  committee. 


Civil  Service  Examinations 

The  U.  S.  Civil  Service  Commission  will  hold  examinations 
at  the  usual  places  as  follows: 

July  7-S:  Illuminating  engineer  in  office  of  Supervising 
Architect,  Treasury  Department,  at  $1,200  a  year. 

June  23-24:  Electrical  engineer  and  draftsman,  in  office  of 
Supervising  Architect,  Treasury  Department,  at  $1,200  a  year. 

June  23-24:  Marine  engine  draftsman  for  submarines,  in 
office  of  Inspector  of  Machinery.  Electric  Boat  Co.,  Groton, 
Conn.,  and  elsewhere,  at  $5.04  a  day. 


Technical  Schools 

The  effect  of  boron  upon  tin'  magnetic  and  other  properties 
of  electrolytic  iron  melted  in  vacuo,  by  Trygve  I).  5T<  tis.-n.  lias 
been  issued  as  Bulletin  No.  77  of  the  Engineering  Experiment 
Station  of  the  University  of  Illinois. 

"A  Study  of  Boiler  Losses"  by  A.  P.  Kratz.  in  Bulletin  No. 
78  ,it  the  Engineering  Experiment  Station  of  the  University 
of  Illinois,  presents  a  critical  analysis  of  the  data  taken  from 
a  series  of  twenty-five  trials  made  on  a  500-h.p.  Babcock  and 
Wilcox  boiler  in  the  universitj  heating  plant.  The  heat  bal- 
ance has  been  subdivided  so  as  to  isolate  and  determine  Hie 
amounts  of  the  several  losses  chargeable  to  the  boiler,  furnace 
and  sett  in-.  Complete  forms  for  calculating  a  series  of  boiler 
trials  are  also  given.  Tests  were  made  also  upon  some  samples 
of  weathered  coal.  No  difficulty  was  experienced  in  burning 
this  real,  but  it  was  found  that  it  had  deteriorated  during  Hie 
weathering  until  it  was  about  the  same  composition  and  grade 
as  fresh   Vermillion  county  screenings. 


MUNICIPAL    ENGINEERING 


The  first  annual  letter  of  the  Department  of  Civil  Engi- 
neering of  the  University  of  Michigan  shows  an  increase  in 
enrollment  in  the  past  three  years  of  more  than  50  per  cent, 
as  a  result  of  broadening  the  work  of  the  department  by  in- 
creasing the  number  of  groups  of  studies.  Large  increase  in 
the  amount  of  work  done  by  the  department  is  shown  as  the 
result  of  the  two  sources  of  increase,  number  of  men  and 
number  of  credit  hours  of  work  offered. 

The  fiftieth  anniversary  celebration  of  Worcester  Poly- 
tenchic  Institute,  Worcester,  Mass.,  was  held  June  G-10  in  con- 
nection with  the  annual  commencement. 

Columbia  University  has  appointed  the  following  non-resi- 
dent lecturers  for  the  1915-16  session  of  the  graduate  course  in 
highway  engineering:  Charles  J.  Bennett,  state  Highway  com- 
missioner of  Connecticut;  John  A.  Bensel,  consulting  engineer: 
Will  P.  Blair,  secretary  National  Paving  Brick  Manufacturers' 
Association ;  Sumner  R.  Church,  manager  research  department 
Barrett  Manufacturing  Company:  Frederick  A.  Cleveland,  di- 
rector Bureau  of  Municipal  Research,  New  York;  William  H. 
Connell,  chief  Bureau  of  Highways  and  Street  Cleaning,  Phil- 
adelphia; Morris  Llewellyn  Cooke,  director  Department  of 
Public  Works,  Philadelphia;  W.  W.  Crosby,  chief  engineer 
Maryland  Geological  and  Economic  Survey  and  consulting  en- 
gineer; Charles  Henry  Davis,  president  National  Highways 
Association;  A.  W.  Dow,  chemical  and  consulting  paving  engi- 
neer; Edwin  Duffey,  Commissioner  of  Highways,  New  York 
state;  Lewis  R.  Ferguson,  assistant  secretary  Association  of 
American  Portland  Cement  Manufacturers;  C.  N.  Forrest,  chief 
chemist  the  Barber  Asphalt  Paving  Company;  Wilson  P.  Foss, 
Sr.,  president  the  New  York  Trap  Rock  Company;  Walter  H. 
Fulweiler,  chief  chemist  the  United  Gas  Improvement  Com- 
pany; E.  P.  Goodrich,  consulting  engineer;  D.  L.  Hough,  presi- 
dent the  Cuban  Engineering  and  Contracting  Company;  Wil- 
liam A.  Howell,  engineer  of  streets  and  Highways,  Newark: 
Nelson  P.  Lewis,  chief  engineer  Board  of  Estimate  and  Appor- 
tionment. New  York;  Walter  R.  Marden,  vice  president  and 
chief  engineer  the  United  Construction  Company;  H.  B.  Pullar, 
general  manager  the  Pioneer  Asphalt  Company;  Philip  P. 
Sharpies,  manager  general  Tarvia  department  Barrett  Manu- 
facturing Company:  Francis  P.  Smith,  chemical  and  consulting 
engineer;  Albert  Sommer,  consulting  chemical  engineer: 
George  W.  Tillscn,  consulting  engineer  to  the  president  of  the 
Borough  of  Brooklyn,  New  York;  John  Cassan  Wait,  attorney 
at  law;  George  C.  Warren,  president  Warren  Brothers  Com- 
pany. 


Technical  Associations 

The  eleventh  annual  convention  of  the  Associated  Advertis- 
ing Clubs  of  the  World  will  be  held  in  Chicago  June  20-24. 

At  the  June  meeting  of  the  Municipal  Engineers  of  the 
City  of  New  York,  W.  J.  Hammer,  lecturer  for  the  Wright 
Brothers,  gave  an  address  on  aeroplanes  and  airships,  illus- 
trated by  models,  photographs  and  lantern  slides. 

The  Committee  for  Immigrants  in  America,  of  which 
Frank  Trumbull  is  chairman  and  Geo.  A.  Cullen  is  secretary, 
with  offices  at  95  Madison  avenue.,  New  York,  is  an  organiza- 
tion to  act  as  a  clearing  house  for  all  work  on  immigration 
and  has  started  the  Immigrants  in  America  Review. 

The  board  of  directors  of  the  National  Paving  Brick  Manu- 
facturers' Association,  at  their  quarterly  meeting  held  in 
Cleveland  May  27,  affirmed  arrangements  tentatively  made  for 
holding  its  annual  meeting  October  11-12  at  Dayton,  Ohio. 
During  this  week,  namely  October  12.  13,  14  and  15,  will  be 
held  the  annual  meeting  of  the  American  Society  of  Municipal 
Improvements.  These  arrangements  enable  the  members  of 
the  National  Paving  Brick  Manufacturers'  Association  to  at- 
tend the  meeting  of  the  American  Society.  The  central  loca- 
tion of  Dayton  gives  the  engineers  of  Ohio,  Indiana  and  Ken- 


tucky and  other  states  who  have  not  heretofore  been  members 
of  the  American  Society  of  Municipal  Improvements  an  op- 
portunity to  attend  that  meeting  and  become  enlisted  in  its 
roll  of  membership.    There  should  be  no  absentee. 

A  large  good  roads  and  drainage  congress  was  held  in 
Houston,  Tex.,  June  3  and  4,  participated  in  by  federal,  state, 
city  and  county  officials  in  72  counties  of  Texas. 

The  Electric  Power  Club,  engaged  in  the  commercial  stand- 
ardization of  electrical  machinery  and  composed  of  the  lead- 
ing manufacturers  of  electrical  machinery,  at  its  annual  meet- 
ing in  Saegertown,  Pa.,  May  13-15,  elected  E.  R.  Harding,  of 
the  Holtzer  Cabot  Electrical  Co.,  president  and  C.  H.  Roth,  of 
Roth  Bros  &  Co.,  secretary. 

The  Blue  Island,  111.,  volunteer  fire  department  will  hold 
the  annual  tournament  of  the  Illinois  Volunteer  Firemen's 
Association  with  a  number  of  prizes  offered  and  entertainment 
features.  The  local  fire  department  is  promoting  the  pur- 
chase of  motor-driven  apparatus  for  its  use.  A.  C.  Rohe  is 
secretary  and  in  charge  of  the  preliminary  work. 

The  American  Electric  Railway  Association  will  hold  its 
annual  convention  in  the  Exposition  civic  auditorium,  San 
Francisco,  Cal.,  Oct.  4-8. 

The  convention  of  the  National  Electric  Light  Association 
is  held  June  7-11  in  San  Francisco.  This  is  the  first  of  a 
dozen  conventions  of  those  interested  in  various  electric  uses 
to  be  held  July  19,  21,  September  16,  October  4  and  October 
23,  most  of  them  in  connection  with  the  American  Electric 
Railway  Association  October  4. 


Conventions  at  the  Panama-Pacific  Exposition 

Up  to  date  822  conventions  have  announced  their  meetings 
in  connection  with  the  Panama-Pacific  Exposition,  holding 
them  in  San  Francisco,  Oakland  or  other  cities  around  San 
Francisco  Bay.  Of  these  conventions  57  are  international  and 
525  are  national,  68  are  from  the  Pacific  coast  and  122  from 
California.  August  will  have  the  largest  number,  249,  and 
December  will  have  but  3. 

Educational  conventions  will  be  129  in  number,  fraternal 
n7  and  down  to  7  historical  and  literary.  The  conventions  are 
grouped  by  subjects  at  as  nearly  the  same  time  as  possible. 
Thus  in  June  there  are  24  conventions  on  medicine  and  re- 
lated topics.  The  educational  period  is  August,  129  of  them 
to  be  held,  most  of  them  in  Oakland.  The  engineering  and 
public  improvement  conventions,  including  road  construction, 
are  held  largely  in  September  and  early  October. 


Personal  Notes 

Herbert  M.  Wilson,  engineer  in  charge  of  the  Pittsburg  ex- 
periment station  of  the  U.  S.  Bureau  of  Mines,  has  resigned 
to  become  the  director  of  the  Coal  Mine  Insurance  Association, 
a  new  organization  which  is  a  combination  of  ten  American 
and  British  insurance  companies  for  the  joint  underwriting 
of  coal  mine  accident  insurance. 

Poul  Lindholm,  engineer  of  highways,  Copenhagen,  Den- 
mark, received  the  traveling  fellowship  of  the  American  Scan- 
dinavian Foundation  for  1915-16,  and  will  spend  the  year  in  the 
graduate  course  in  highway  engineering  at  Columbia  Uni- 
versity, New  York. 

Gustave  R.  Tuska,  M.  Am.  Soc.  C.  E.,  M.  Am.  Soc.  M. 
E.,  consulting  engineer,  New  York  City,  has  been  appointed 
lecturer  in  municipal  waste  disposal  at  Columbia  University 
in  the  city  of  New  York,  and  will  deliver  a  course  of  lectures 
on  this  subject  at  the  University  during  the  coming  year.  Mr. 
Tuska  has  for  some  years  been  acting  as  consulting  engineer  to 
various  garbage,  refuse  and  waste  disposal  plants,  both  in  this 
country  and  abroad. 

C.  E.  Smith,  recently  assistant  chief  engineer  of  the  Mis- 
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souri  Pacific-Iron  Mountain  system,  has  opened  an  office  as 
consulting  engineer  at  2075  Railway  Exchange  building,  St. 
Louis,  Mo.  Mr.  Smith  is  a  member  of  the  American  Society 
of  Civil  Engineers,  American  Railway  Engineering  Association 
and  American  Society  of  Testing  Materials. 

William  S.  Moore  has  been  appointed  city  engineer  of 
Grand  Rapids,  Mich.  Mr.  Moore  is  a  graduate  of  Purdue  Uni- 
versity, was  city  engineer  of  Mishawaka,  Ind.,  from  1904  to 
1910  and  city  engineer  of  South  Bend,  Ind.,  since  1910,  so  that 
he  has  had  training  and  experience  which  fit  him  well  for  his 
new  duties. 

Robt.  F.  Hall,  who  succeeds  J.  P.  Beck  as  publicity  man- 
ager of  the  Universal  Portland  Cement  Co.,  has  spent  the  last 
six  years  in  the  sales  department  of  that  company.  He  is  well 
known  thruout  the  cement  industry  because  of  his  activities 
in  its  association.  His  experience  and  education  equip  him 
well  for  the  work  he  has  now  undertaken. 

P.  A.  McCarthy  &  Sons,  consulting,  designing  and  super- 
vising engineers  at  Lufkin,  Tex.,  have  opened  a  testing  lab- 
oratory equipped  for  chemical  and  physical  tests  of  structural 
materials  and  chemical  tests  and  analysis  of  animal  and 
vegetable  matters  generally. 


Publications  Received 

John  Wiley  &  Sons,  New  York,  have  published  "The  Pan- 
ama Canal,"  by  two  naval  officers,  R.  E.  Bakenhus  and  H.  S. 
Knapp,  and  Prof.  E.  R.  Johnson,  which  gives  in  257  pages  a 
resume  of  the  history  and  description  of  the  canal,  its  design, 
construction,  sanitation,  cost  and  elements  of  success,  its 
relation  to  the  navy,  its  position  in  international  law  and  its 
commercial  importance,  the  first  three  parts  of  the  work 
itself  being  by  Mr.  Bakenhus,  the  fourth  and  fifth  on  its  rela- 
tions by  Capt.  Knapp,  and  the  sixth  part  by  Professor  John- 
son.    The  price  is  $2.50. 

Lefax.  the  monthly  set  of  information  cards,  thoroly  in- 
dexed for  scientific  filing,  now  comes  in  a  wrapper  with  a 
table  of  the  contents  of  the  set  on  the  outside.  Price,  $2.00  a 
year. 

Conservation  of  Water  by  Storage,  by  George  P.  Swain. 
LL.  D.,  Professor  of  Civil  Engineering  in  Harvard  University 
and  past  president  of  the  American  Society  of  Civil  Engi- 
neers, is  a  book  of  384  pages,  containing  a  series  of  lectures 
delivered  by  the  author  in  the  Chester  S.  Lyman  lecture  series 
before  the  senior  class  of  the  Sheffield  Scientific  School  of 
Yale  University.  It  is  published  by  the  Yale  University  Press. 
New  Haven,  Conn.,  at  $3. 

The  volume  of  proceedings  of  the  second  annual  conven- 
tion of  the  League  of  Minnesota  Municipalities  has  been  re- 
ceived. It  can  be  obtained  from  G.  A.  Gesell,  Municipal  Refer- 
ence Bureau.  Minneapolis,  for  25  cents.  The  next  convention 
will  be  held  in  Virginia,  Minn.,  October  20  and  21. 

The  edition  of  the  Good  Roads  Year  Book,  1915,  issued  by 
American  Highway  Association,  Colorado  Building,  Washing- 
ton, D.  C,  for  $1.00,  is  fully  up  to  the  high  standard  of  former 
issues  and  contains  information  worth  many  times  the  cost 
of  the  book  to  any  one  interested  in  better  roads.  Five  copies 
will  be  sent  for  $4.00. 

The  Universal  Portland  Cement  Company  has  compiled 
and  published  a  booklet  on  "Local  Improvements  by  Special 
Assessment  in  Illinois,"  containing  a  brief  outline  of  pro- 
cedure, references  to  court  decisions  and  forms  as  they  may- 
be applied  to  a  concrete  paving  improvement.  Illinois  spe- 
cial assessment  laws  are  very  complicated  and  such  a  guide 
should  be  of  much  assistance. 

Hayes'  "Public  Utilities:  Their  Fair  Present  Value  and 
Return"  has  just  been  published  by  D.  Van  Nostrand  Com- 
panv.  New  York,  at  $2.00  net. 


Banking  and  Credit  in  Argentina,  Brazil,  Chile  and  Peru 
are  discussed  in  a  report  just  issued  by  the  Federal  Trade 
Commission,  Washington,  D.  G,  which  will  be  of  interest  to 
those  engaged  in  the  development  of  foreign  trade. 

The  New  Winslow  concrete  computing  slide-rule  for  com- 
puting strength  and  dimensions  of  reinforced  concrete  slabs, 
beams  and  girders  is  a  very  convenient  combination  rule 
with  three  slides  with  two  scales  each,  and  te  stationary  scales. 
Two  extra  scales  are  run  in  on  parts  of  two  of  the  sliding 
scales.  The  assumed  standards  are  those  of  the  Chicago 
building  lavs,  but  changes  to  suit  other  standards  are  easily 
computed.  The  price  is  $3.00,  and  it  is  sold  by  Henry  W. 
Tomlinson,  64  East  Van  Buren  street,  Chicago,  111.  Its  catch 
phrase  is  "Any  beam  problem  solved  in  six  seconds." 

John  W.  Alvord,  consulting  engineer,  Chicago,  111.,  has  a 
reprint  of  his  article  on  "The  Consulting  Engineer  in  Water 
Works  Practice,"  which  he  may  send  on  request. 

Data,  one  of  the  monthly  collection  of  data  cards  for  filing, 
is  published  at  $2.00  a  year  by  Engineering  and  Contracting, 
G08  South  Dearborn  street,  Chicago,  111. 

Scientific  Paper  No.  234  of  the  United  States  Bureau  of 
Standards  is  on  the  insulating  properties  of  solid  dielectnes 
and  is  by  Harvey  L.  Curtis. 

The  National  Conference  on  City  Planning  announces  the 
issue  of  "Classified  Selected  List  of  References  on  City  Plan- 
ning," by  Theodora  Kimball,  librarian  of  the  School  of  Land 
scape  Architecture  at  Harvard  University.  Boston,  Nationa 
Conference  on  City  Planning,  1915.  Forty-eight  pages.  Paper 
Price.  50  cents.  The  list  consists  of  about  one  thousand  refer 
ences  on  city  planning,  selected  from  many  times  that  num 
ber.  with  a  particular  view  to  their  professional  value  to  those 
engaged  in  problems  of  city  planning. 

The  United  States  Geological  Survey  has  issued  Bulletin 
No.  371  on  a  Reconnaissance  of  the  Book  Cliffs  Coal  Field 
in  Colorado  and  Utah,  and  541-D  on  Oil  and  Gas  Near  Green 
River.  Grand  County.  Utah. 

The  report  on  the  fire  in  the  Edison  Phonograph  Works 
by  the  National  Fire  Protection  Association  and  the- National 
Board  of  Fire  Underwriters  can  be  obtained  from  either  or- 
ganization for  25  cents. 

Bulletin  600  of  the  U.  S.  Geological  Survey  is  a  handsomely 
illustrated  pamphlet  of  54  pages  and  two  folding  maps  on  The 
Glacier  National  Park,  which  is  a  popular  guide  to  its  geology 
and  scenery,  by  Morris  F.  Campbell.  The  character  of  the 
scenery  is  indicated  by  the  photograph  used  on  the  front  page 
of  Municipal  Engineering  for  November,  1914. 

The  monthly  bulletin  of  tests  conducted  by  the  City  of  New 
York  upon  samples  taken  from  deliveries  of  materials  and 
supplies  was  begun  with  results  for  October,  1914,  and  is  a 
very  valuable  compilation  of  reliable  data.  November  and 
December  numbers  have  also  been  received. 

The  Directory  of  Cement,  Gypsum  and  Lime  Manufacturers 
for  1915,  issued  by  The  Cement  Era,  538  South  Clark  street 
Chicago,  111.,  for  $1.  is  received.  It  gives  well  classified  infor 
mation  regarding  cement  manufacturing  companies,  their  offi 
cers,  sales  agents,  brands,  capacity,  etc.,  and  similar  informa 
tion  regarding  the  manufacture  and  sale  of  gypsum  and  lime 

The  second  volume  of  Metcalf  and  Eddy's  "American  Sew 
erage  Practice,"  which  is  devoted  to  the  construction  of  sewers 
is  issued  by  the  McGraw-Hill  Book  Co.,  at  $4.  A  third  volume 
on  sewage  treatment  is  to  follow. 

An  article  on  "The  Nation's  Business  and  the  Nation'1; 
Government,"  by  Felix  Orman  in  The  Outlook,  has  been  re- 
printed in  pamphlet  form  by  the  Chamber  of  Commerce  of 
the  United  States  of  America,  and  details  the  activities  and 
the  opportunities  of  that  body.  It  can  be  obtained  on  applica- 
tion to  Secretary  Elliot  H.  Goodwin,  Washington,  D.  C. 


Badger  Water  Valve 

The  Badger  water  valve  has  been  used  on  the  Badger  con- 
crete mixer  for  two  years  and  has  given  satisfaction  wher- 
ever city  pressure  was  the  source  of  water  supply.  The  valve 
for  city  pressure  is  too  small  to  deliver  the  required  quantity 
of  water  from  tank  pressure  and  a  larger  valve  is  supplied 
for  tank  pressure  service.  There  are  three  sizes  of  valves. 
No.  1.  l^-inch  for  city  pressure  supply  only  and  on  small 
mixers;  No.  2,  2-inch  for  both  city  and  tank  pressure  on  med- 
ium size  mixers;  No.  3,  2%-inch  for  both  city  and  tank  pres- 
sure for  the  larger  mixers. 

A:;!-inch  to  l^-inch  hose  will  supply  the  water  for  the  No. 
1,  l'j  to  2-inch  for  No.  2,  and  2  to  2%-inch  for  the  Xo.  3. 

REGULATING  VALVE  for  supplying  exact  quantities  of 
water  to  concrete  mixer.  The  regulating  lever  D  can  be  set 
for  the  quantity  of  water  desired  and  ■:  quid  pressure  of  the 
discharge  lever  A  furnishes  this  quantity  to  the  bateh  of  con- 
crete. 


Nothing  is  more  important  than  the  accurate  quantity  of 
water  in  making  good  concrete.  The  regulating  lever  can  be 
turned  to  any  point  on  the  dial  to  furnish  the  required  quan- 
tity per  batch  and  then  one  quick  pressure  of  the  discharge 
lever  furnishes  the  exact  quantity  of  water  to  each  batch. 

Experts  and  engineers  in  concrete  say  that  25  per  cent,  of 
water  to  the  weight  of  cement  makes  weak  concrete  because  it 
is  too  little  water,  than  30  per  cent,  makes  weak  concrete  be- 
cause it  is  too  much  water,  that  27%  per  cent,  makes  the 
strongest  concrete,  being  one-third  stronger  than  either  the  25 
per  cent  or  30  per  cent.  This  shows  the  very  great  importance 
of  getting  the  exact  percentage  of  water  delivered  into  each 
batch  of  ingredients.  Twenty -six  and  one-half  pounds  of  water 
to  every  bag  of  cement  used  is  recommended,  deducting  1  pound 
weight  of  water  because  there  are  only  96  pounds  of  cement 
in  a  bag.  All  ingredients  should  be  mixed  by  at  least  two 
revolutions  of  the  mixer  drum  before  discharging  the  water 
into  it. 

Many  engineers  are  specifying  the  use  of  the  Badger  water 
valve  and  the  following  of  the  above  rules  so  as  to  insure 
good  concrete.  It  is  as  essential  with  tank  pressure  as  with 
city  pressure.  The  Badger  water  valve  is  attached  to  the 
Badger  mixer  with  all  water  pipe  connections  and  the  tank 
also,  if  required,  at  an  additional  cost,  all  connected  up  so 
that  either  city  or  tank  pressure  can  be  used. 

The  Badger  water  valve  works  on  any  rotating  drum 
mixer,  and  they  are  furnished  generally  to  manufacturers  of 
concrete  mixers  and  to  contractors  using  any  make  of  mixer. 


The  Rocmac  Road 

A  booklet  recently  received  from  the  Rocmac  Road  Corpo- 
ration of  America  of  Cleveland,  Ohio,  describes  the  methods 
employed  in  the  Rocmac  process  of  building  roads. 

Rocmac  is  a  chemical  solution  with  a  mineral  base  of  sil- 
ica. When  mixed  with  limestone  screenings  containing  50  pi  r 
cent,  or  more  of  calcium  carbonate  an  insoluble  silicate  of 
lime  is  formed  which,  with  the  aid  of  carbonic  acid  in  the  at- 
mosphere, becomes  hard  and  tough. 

It  is  claimed  that  the  Rocmac  matrix  has  often  proved 
harder  and  tougher  than  the  stone  itself  and  that  the  life  of 
the  road  becomes  dependent  upon  the  wearing  qualities  of  the 
stone  used.  The  specifications  .for  building  roads  by  the  Roc- 
mac process  are  similar  to  those  employed  for  ordinary  water- 
bound  or  asphaltic  macadam.  If  the  natural  ground  is  not 
soft,  spongy  or  otherwise  unsuitable,  it  is  stated  that  a  4*A- 
inch  Rocmac  road  makes  a  very  economical  and  durable  high- 
way. The  foundation  may  be  of  macadam  or  gravel  or  may 
be  of  concrete  if  desired. 

t'pon    the    prepared    foundation    a    stiff    mortar    or    matrix 
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DIAGRAMS  SHOWING  RESULTS  of  methods  of  laying 
Rocmae  road  surface.  The  middle  diagrams  show  what  hap- 
pens ivhen  the  pressure  method  is  used,  which  is  said  to  se- 
cure the  best  results.  The  lower  diagrams  show  the  results 
when  the  mixer  method  is  used.  The  upper  diagram  gives  the 
entire  design  for  the  Rocviac  road. 

composed  of  limestone  screening  mixed  with  Rocmae  solution 
in  the  proportion  of  36  gallons  of  Rocmae  to  one  cubic  yard 
of  limestone,  is  spread  to  a  uniform  thickness  of  1%  to  21* 
inches. 

The  mixing  of  the  matrix  may  he  done  by  hand  on  a  mix- 
ing board  or  by  a  concrete  mixer.  When  spread,  it  is  cov- 
ered with  a  layer  of  crushed  stone  to  a  depth  of  4  to  G  inches, 
loose.  This  stone  is  then  thoroly  rolled  so  as  to  puddle  the 
matrix,  causing  it  to  flush  up  between  the  stone  fragments. 
The  rolling  is  continued  until  a  grout  forms  over  the  entire 
surface. 

Rocmae  may  also  be  laid  by  the  mixing  method  if  desired. 
It  is  stated,  however,  that  the  best  results  are  obtainable 
from  the  pressure  method  above  described.  The  effects  of  the 
two  methods  are  shown  by  the  accompanying  drawings. 

Rocmae  is  stated  to  be  impervious  to  moisture.  It  is  also 
stated  that  the  first  cost  of  Rocmae  road  is  approximately  the 
same  as  that  of  waterbound  macadam. 

The  accompanying  photograph  shows  a  Rocmae  road  in 
Monroe  county,  near  Rochester,  N.  Y.  This  road  was  laid  in 
1910  and  there  have  been  no  repairs  since  that  date.  The 
surface  is  shown  to  be  in  excellent  condition. 


Euckeye  Berea  Curbing 
A  sandstone  curbing  of  unusual  durability  is  supplied  by 
the  Ohio  Quarries  Company,  Cleveland,  Ohio,  and  is  known 
as  the  Buckeye  Berea  Curbing.  Berea  stone  has  been  in  use 
for  curbing  for  more  than  a  half  century  and  its  excellent 
qualities  are  evidenced  by  the  satisfactory  results  it  has  pro- 
duced in  many  cities. 

The  accompanying  illustration  shows  the  manner  in  which 
the  curbing  is  split  out  of  solid  rock  to  the  desired  thickness 
and  height.  It  is  frequently  shipped  in  this  form  to  be 
dressed  on  the  job.  Some  cities  prefer  to  use  the  rough  split 
curbing  in  order  to  provide  employment  for  home  labor,  altho 
the  machine  dressed  curbing  is  in  greater  demand. 

Curbing  for  use  on  country  highways  requires  very  little 
dressing  and  this  is  ordinarily  ordered  rough  split  and  is  set 
flush  with  the  pavement.  The  Ohio  Quarries  Company  also 
supplies  machine  dressed  Buckeye  Berea  curbing. 

The  following  list  shows  some  streets  in  which  Berea  sand- 
stone curbing  was  placed  many  years  ago.  It  is  still  serving 
its  purpose,  the  number  of  years  of  service  being  given  with 
each  street: 

Akron.  OMo — E.  Market  St.,  from  Howard  St.,  2  miles  cast, 
30;  -Main  St.,  a  portion  in  the  downtown  district.  27  years  of 
service. 

Ashland,  Ohio — Orange  and  Center  Sts.  and  Cleremont 
Ave.,  all  22  years. 

Alliance,  Ohio — Arch  St.,  Main  to  Milner,  23:  Seneca  St., 
Main  to  Summitt,  18;  Market  St.,  Liberty  to  Mechanic,  18; 
Liberty  St..  Main  to  Summitt,  18  years. 

Cleveland,  Ohio— Carnegie  Ave.,  E.  55th  St.  to  E.  90th  St., 
40:  E.  49th  St.,  Cedar  to  Scovil  Aves.,  40  (this  street  was 
graded  and  curber  in  1 S74 :  paved  in  1899,  using  all  the  orig- 
inal curbing;  no  new);  E.  51st  St.,  Woodland  to  Julia,  23  (re- 
paved  in  1909  and  the  old  curbing  used  the  second  time)  ; 
E.  93d  St.,  Euclid  to  Hough  Aves.,  23  (repaved  in  1909  and  the 
old  curb  used  the  second  time);  Woodland  Ave.,  E.  55th  to  E. 
79th  Sts.,  40;  W.  32d  St.,  Detroit  to  Franklin,  30  years  (this 
street  was  graded  and  curbed  in  1S84,  paving  in  1905,  using 
the  original  curbing;   no  new). 

Chicago,  Illinois — Sheridan  Road,  from  Kenilworth  Ave., 
north  to  city  limits,  22  (most  popular  boulevard  in  Chicago  ; 
Morse  Ave.  This  street  paved  twice  and  the  original  curbing 
used,  22;  Austin  Ave.,  26  (this  is  a  heavy  traffic  street  and  has 
been  repaved  three  times  and  the  original  curb  at  this  writing 
still  in  perfect  condition)  ;  Chase  Ave.,  18  years. 

Pekin,  Illinois — There  are  several  streets  in  the  city 
curbed  with  Berea  stone  where  the  curb  has  been 
down  30  years. 

Rogers  Park  (now  part  of  Chicago) — Ridge 
Ave.,  22  years. 

Cambridge,  Ohio — Wheeling  Ave.,  4th  to  12th 
sts..  L5  years. 

Columbus,  Ohio — Atcheson,  20th  to  Graham,  26; 
Beck,  High  to  Front,  26;  Belle,  Broad  to  Kimball, 
26;  Broad,  Third  to  Parsons,  28;  Bryden  Road, 
Parsons  to  Miller,  26;  Champion,  Broad  to  Mt. 
Vernon.  26;  Chestnut,  High  to  Fourth,  28;  Den- 
nison  Ave.,  Big  Four  to  Goodale.  26;  15th,  High 
to  Indianola,  27:  5th,  Neil  to  Perry,  26;  5th,  Broad 
to  Long,  27:  1st  Ave.,  High  to  Neil,  26;  5th, 
Naghten  to  Town,  28;  Franklin,  Washington  to 
Parsons,  26;  Front,  Town  to  Naghten,  27;  Gay.  4th, 
to  5th,  27;  Grant,  Broad  to  Long,  27;  Grove,  Jeffer- 
son to  St.  Clair,  26;  Hamilton,  Long  to  Mt.  Ver- 
non, 27;  High,  5th  to  11th,  28:  Hoffman,  Broad 
to  Oak,  28;  Latta,  Oak  to  Fair,  26:  Lexington,  Mt. 
Vernon    to    Felton,    26;     Madison,    Ohio    to    Hoff- 
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METHOD  OF  SPLITTING  Berea  stone  blocks  to  produce 
curb  of  specified  thickness  and  depth.  The  surfaces  of  the 
sections  of  curb  can  be  dressed  at  the  quarry  or  on  the  job 
as  desired. 
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man,  27;  Main,  High  to  Sixth,  27;  Miller,  Broad  to  Main,  26; 
Monroe,  Broad  to  Mt.  Vernon,  27;  Naghten,  Mt.  Vernon  to  La- 
Fayette,  2G;  9th,  Broad  to  Oak,  26;  Ohio,  Broad  to  Main,  26; 
Parsons,  Main  to  Livingston,  26;  17th,  Broad  to  Mt.  Vernon, 
27;   10th,  High  to  Neil,  26  years. 

Detroit,  Michigan — Grosse  Point  Road,  Detroit  to  Grosse 
Point  (75,000)  ft.),  10;  Woodruff  Ave.  Past  Fair  Grounds, 
(20,000  ft.),  10;  The  Boulevard  (100,000  ft),  20  years. 

Findlay,  Ohio — Main  St.,  Howard  to  Hind,  26  years. 

Fostoria,  Ohio— Main  St.,  Cubertson  to  B.  &  O.  R.  R.,  20 
years. 

Lakewood,  Ohio — Grace  Ave.,  Detroit  to  Madison  Aves.,  19 ; 
Clarence  Ave.,  Detroit  to  Franklin  Aves.,  20  years. 

Lorain  Ohio — Broadway,  Lake  Erie  to  E.  21st  St.,  20  years 
(repaved  in  1914  and  practically  all  the  old  curb  used,  14,000 
feet  of  old  curb  and  very  little  new). 

Mansfield,  Ohio — Park  Ave.,  from  Main  to  Sycamore,  21 
years. 

Marion,  Indiana— 4th  St.,  Washington  to  Western,  25; 
Booth  St.,  River  to  14th,  24;  Fourth  St.,  from  Washington  to 
Western  Ave.,  25;  Boots  St.,  River  to  14th  St.,  24;  Third  St., 
Washington  to  "E"  St.,  22  years. 

Norwalk,  Ohio — Whittlesey  Ave.,  from  Railroad  to  Main 
St.,  27;  North  Main  St.,  26  years. 

Syracuse,  New  York — East  Water  St.,  15  years. 

Toledo,  Ohio — Emerald  St.,  Morris  to  Logan,  25;  Summer 
St.,  Garland  to  Ry.,  25:  Prescott  St.,  Collingwood  to  Frank- 
lin, 25;  Parkwood  Ave.,  Bancroft  to  Virginia,  25:  21st  St., 
Monroe  tn  Madison.  25:  Robinwood  Ave.,  Bancroft  to  Dela- 
ware, 25;  Warren  St.,  Adams  to  Bancroft,  25  years. 

Warren.  Ohio — Mahoning  Ave..  High  St.  to  city  limits,  20: 
Main  St.,  Erie  R.  R.  north  to  High  St.,  20  years. 

Wooster,  Ohio — North  Market  St.,  from  Public  Sq.  to  Bow- 
man St.,  23:  West  Liberty  St.,  from  Square  to  Grant  St.,  22; 
South  Market  St.,  from  Square  to  Spruce  St.,  22  years. 


Three-Unit  Asphalt  Plant  on  Highway  Construction 
The  operation  of  the  three-unit  asphalt  plant  of  the  Cum- 
mer type  on  highways  surrounding  Ashokan  Reservoir,  New 


York,  is  reported  by  W.  B.  Spencer,  Presi- 
dent, Continental  Public  Works  Co.,  as  fol- 
lows: 

We  respectfully  submit  the  following  rel- 
ative to  actual  operation  of  asphalt  plants 
on  highway  work,  contract  No.  151,  Board 
of  Water  Supply,  City  of  New  York: 

The  work,   on   which   these  plants   were 
used,    consisted    of    the    laying   of     approxi- 
\.  mately    32    miles    of    bituminous    macadam 

|\  highways  around  the  Ashokan  reservoir. 
Wr  Four  plants  were  engaged  in  this  work,  two 
of  which  were  of  the  Cummer  road  type. 
The  first  road  plant  which  we  ordered 
proved  so  satisfactory,  that  we  gave  a  re- 
peat order  shortly  after  the  first  one  was 
put  in  operation. 

Before  accepting  the  first  plant  a  test 
was  made  at  Cleveland.  Sand  containing  7 
per  cent,  of  moisture  was  introduced  into 
the  dryer,  and  an  average  temperature  of 
412  degrees  Fahrenheit  was  obtained  at  the 
outlet  of  the  dryer.  During  one  hour's 
test  ten  and  one-half  tons  of  this  sand  was  heated 
to  the  above  temperature,  the  same  being  equivalent 
to  about  one  thousand  square  yards  of  sand  paving  mixture 
per  ten-hour  day.  The  work  at  Ashokan,  however,  did  not 
embrace  the  use  of  sand  mixture,  the  specifications  calling 
for  crushed  stone  from  1%  inches  in  diameter  down  to  %  inch. 
With  this  type  of  mixture  the  plant  was  able  to  show  a 
largely  increased  capacity  over  the  records  made  at  the  test 
in  Cleveland. 

The  first  unit  consists  of  the  Cummer  type  of  sand  drum, 
having  a  rated  capacity  of  8  tons  per  hour,  also  a  6-cu.-ft. 
batch-type  mixer,  with  a  capacity  of  5  cubic  feet,  sand  bin, 
measuring  box,  asphalt  bucket  together  with  conveying  and 
weighing  mechanism,  hot  and  cold  sand  elevators,  sand  bin 
and  sand  measuring  box.  The  gearing  on  this  plant  is  cast 
steel  thruout,  the  main  bearings  being  brass  bushed  and  ad- 
justable. The  sand  bin  has  a  capacity  of  5%  tons  heated  ma- 
terial, and  is  equipped  with  a  rotary  screen  arranged  to  per- 
mit the  mixing  of  sheet  asphalt  topping,  or  binder,  or  as- 
phaltic  concrete  without  change.  The  sand  measuring  box  is 
on  a  beam  scale,  and  is  so  arranged  that  each  ingredient  can 
be  weighed  separately  or  combined.  The  asphalt  bucket  is  on 
a  double  beam  scale.  The  trucks  for  this  unit  are  all  steel 
thruout,  the  front  wheels  being  30  inches  in  diameter  and  12 
inches  wide,  and  the  rear  wheels  being  36  inches  in  diameter 
and  12  inches  wide.  The  plant  is  driven  by  a  belt  from  the 
engine,  transmission  on  the  plant  being  by  a  main  shaft  of 
2  15/16  inches  in  diameter.  The  drum  and  mixer  are  con- 
nected directly  with  the  main  shaft. 

The  second  unit  is  a  30-h.  p.  horizontal  engine,  made  by 
the  Erie  Engine  Works,  of  Erie,  Pa.,  mounted  on  the  boiler, 
the  entire  outfit  being  mounted  on  an  all-steel  truck.  The 
stack  folds  back  when  being  moved. 

The  third  unit  consists  of  a  portable  melting  kettle,  mount- 
ed on  steel  wheels  and  divided  Into  two  compartments  each 
with  a  capacity  of  5  tons.  The  illustration  shows  this  kettle 
with  hinged  platforms  for  men  to  work  upon  in  charging  the 
kettle,  and  the  fire  box  under  the  round-bottomed  melting 
compartments. 

As  will  be  noted  in  the  illustration  herewith  the  plant  con- 
sists of  three  parts,  the  first  including  the  heating  and  mix- 
ing unit,  the  second  the  power  unit,  and  the  third,  the  asphalt 
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ROAD  ASPHALT  PAVING  PLANT  of  F.  D.  Cummer  and 
Son,  in  three  units  for  ease  in  moving.  Power  unit  on  the  left, 
with  engine  mounted  on  boiler  and  folding  stack  can  be  set 
at  any  convenient  distance  from  the  sand  dryer  and  mixer 
plant  in  the  center.  Asphalt  melting  kettle  with  two  compart- 
ments is  on  the  right  and  shoirs  the  folding  platforms  on 
which  workmen  stand. 
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melting  unit.  These  separate  units,  in  our  opinion,  allow  the 
plant  to  move  from  place  to  place  much  more  easily  than  if 
they  were  all  combined  or  even  if  there  were  two  units  in 
place  of  three.  Another  advantage  is  in  the  set  up,  for  the 
three  units  can  be  placed  very  close  together  or  the  mixing 
plant  and  heating  kettle  can  be  set  along  side  one  another 
and  the  boiler  and  engine  placed  some  distance  away,  using 
a  long  belt  and  a  supporting  pulley.  This  allows  almost  any 
kind  of  a  set-up  to  be  made.  This  plant  can  be  loaded  onto 
a  flat  car,  the  same  as  a  roller.  In  shipping,  the  top  of  the 
bin  containing  the  screen  is  removed  and  the  upper  4  feet  of 
the  elevator   (which  is  hinged)    is  laid  over  on  its  side. 

The  average  time  to  move  this  type  of  plant,  including 
kettles,  steam  lines,  labor  camps,  storehouse,  road  materials, 
etc.,  and  to  set  same  up,  ready  to  operate,  the  move  being 
about  4  miles,  is  four  days.  We  find  this  type  of  plant  to  be 
economical  in  operation  and  extremely  portable,  for  the  par- 
ticular type  of  work  on  which  it  was  operated. 


How  to  Prevent  the  Reflection  of  Light  and  Heat 
From  Concrete  Pavements 

Concrete  sidewalks  and  other  pavements  that  are  laid  in 
the  natural  cement  color  reflect  the  sunlight  and  heat  so 
powerfully  as  to  be  very  uncomfortable  in  hot  weather  and 
very  injurious  to  the  eyesight.  This  is  being  widely  recog- 
nized by  municipal  authorities  and  every  oculist  and  physi- 
cian will  heartily  endorse  the  movement  to  make  our  streets 
more  tolerable,  because  this  constant  reflection  severely 
strains  the  eyes. 

The  accompanying  illustration  shows  a  condition  that 
exists  in  some  parts  of  the  southwest  where,  on  account  of 
the  wonderful  clearness  of  the  atmosphere  the  natural  con- 
crete pavement  does  it  worst  in  this  respect.  It  shows  one 
of  the  principal  streets  of  Oklahoma  City,  and  although  the 
halftone  screen  has  modified  the  reflection,  it  still  vividly 
demonstrates  what  the  inhabitants  of  that  and  other  cities 
are  suffering  without  fully  realizing  the  cause.  For  exam- 
ple, a  motorman  in  Oklahoma  City  whose  car  ran  mostly  thru 


a  new  avenue  which  had  recently  been  constructed  and  paved 
with  concrete,  said  that  he  felt  the  strain  upon  his  eyes  but 
did  not  realize  what  caused  it  until  it  was  pointed  out  to  him 
and  then  he  easily  remembered  that  his  eyes  had  not  trou- 
bled him  until  he  began  to  run  on  this  concrete  street. 

The  remedy  is  very  simple,  and   in  every  way   desirable. 

In  many  parts  of  the  country,  especially  in  New  England, 
this  fault  in  concrete  pavements  was  early  recognized,  and 
after  many  experiments  the  practice  of  adding  a  small 
amount  of  lampblack  in  the  wearing  surface  mix  was  uni- 
formly adopted.  This  gives  them  a  cool,  slate-gray  tone,  but 
it  also  overcomes  the  patchy,  uneven  results  produced  by  the 
uncolored  cement  (which  is  sometimes  yellowish,  sometimes 
brownish  and  sometimes  greenish  gray),  so  that  a  very  uni- 
form bluish  tone  covers  the  whole  surface  and  makes  it  much 
more  finished  and  attractive. 

Many  cities  and  towns  have  adopted  ordinances  requiring 
the  admixture  of  lampblack  with  the  surface  in  all  sidewalks 
and  streets,  and  a  great  many  others  have  adopted  the  practice 
without  any  ordinance  requiring  it,  because  it  seemed  the 
sensible  thing  to  do.     The  cost  is  insignificant. 

In  Portland,  Ore.,  the  municipal  specification  is  as  follows: 
"To  each  barrel  of  sand  used  in  mixing  the  wearing  surface 
1  pound  of  dry  lampblack  shall  be  added.  The  dry  lamp- 
black shall  be  mixed  with   the  sand  before  mixing  with  the 
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CONCRETE  SIDEWALK  IN  OKLAHOMA  CITY,  showing 
the  vivid  reflection  of  light,  which  could  tie  greatly  modified 
by  coloring  the  walk  with  lampblack- 


cement."  Around  Boston  the  standard  specification  reads, 
"'From  1  to  2  pounds  of  Trimount  Germantown  lampblack 
shall  be  used  per  barrel  of  cement."  The  quantity  depending 
upon  the  depth  of  shade  required,  and  the  natural  color  of  the 
mix.  This  black  is  put  up  in  1  pound  paper  packages  so  that 
the  quantities  can  be  easily  measured.  It  is  sifted  from  the 
package  into  the  mix  or  the  sand  and  worked  thoroly  thru  it 
in  the  mix.  The  coloring  power  of  pure  lampblack  is  so  great 
that  this  quantity  thoroly  stains  the  mixture  and  it  does  not 
in  any  way  weaken  the  bond. 

Lampblack  is  very  much  stronger  than  other  colors,  such 
as  reds  and  browns,  and  the  latter  are  so  weak  that  in  order 
to  get  a  good  color  with  them  it  is  necessary  to  use  such  large 
quantities  that  the  cement  bond  is  appreciably  weakened. 
This  same  thing  is  true  of  adulterated  lampblacks.  Many  so- 
called  lampblacks  are  either  heavily  adulterated  with  char- 
coal, ground  coal  or  other  similar  minerals  or  are  composed 
entirely  of  such  substitutes,  so  that  their  coloring  power  is 
much  weaker  than  that  of  pure  lampblack.  They  are  sold  at 
lower  prices  but  are  so  weak  that  they  are  actually  much 
more  expensive  to  use  than  a  pure  lampblack.  Lampblacks 
for  this  purpose  should  be  free  from  grease  so  that  they  will 
mix  readily. 

A  reform  so  simple  as  this  and  of  such  ultimate  import- 
ance should  not  be  delayed,  and  as  it  happens  the  sections 
that  are  the  worst  offenders  are  those  in  which  the  reform  is 
most  important,  that  is,  in  the  south  and  southwest,  where 
intense  heat  and  strong  sunlight  prevail  for  long  periods.  The 
cost  of  the  operation  is  so  slight  that  contractors  do  not  ob- 
ject to  it  as  soon  as  they  have  tried  it  and  observe  the  re- 
sult, and  it  has  another  important  advantage  to  them  in  that 
it  enables  them  to  get  a  uniform  tone  even  tho  their  cement 
may  sometimes  vary  in  color. 


An  Edge  Protector  for  Concrete  Structures 

The  initial  application  of  concrete  to  the  construction  of 
all  kinds  of  structures  has  demonstrated  the  fact  that  it  is 
absolutely  unfit  to  resist  any  form  of  impact  on  its  edges 
and  while  in  the  early  stages  of  the  art  this  had  been  rem- 
edied to  some  extent  by  rounding  of  corners,  it  was  evident 
that  a  protecting  member  made  part  of  the  structure  was 
needed. 

Early  experiments  along  these  lines  soon  convinced  engi- 


neers and  constructors  of  this  necessity  and  various  protect- 
ing members  were  evolved  giving  more  or  less  satisfaction. 
The  requirements  of  an  edge  protector  are  as  follows: 
The  material  from  which  it  is  fabricated  must  resist  wear 
and  deterioration  from  the  action  of  the  elements.  Its  sec- 
tion must  be  so  designed  that  a  maximum  amount  of  metal 
shall  occur  where  the  wear  is  maximum.  It  must  be  suffi- 
ciently rigid  in  itself  to  distribute  all  shocks  to  the  concrete 
in  which  it  is  embedded,  it  must  be  easily  installed  and  have 
a  method  of  anchoring  which  will  make  it  part  of  the  struc- 
ture. 

The  member  itself  and  the  anchors  should  be  of  one  piece 
thereby  eliminating  the  possibility  of  omission  or  displace- 
ment  of  separate  anchors. 

Such  an  edge  protector  has  been  invented  by  F.  Wm. 
Stocker,  Hoboken,  N.  J.,  which  follows  scientific  lines  in  its 
design.  It  is  of  T  shape  the  web  being  1  to  1  3/16  inches 
wide  and  %  to  3/16  inches  thick  and  the  cross  bar  having  a 
circular  arc  for  its  outside  surface,  being  1%  to  1"*  inches 
wide  over  all  and  5/16  to  7/16  inch  thick  at  the  center.  Out 
of  the  flange  are  cut  hook  shaped  strips,  left  attached  at  one 
end  and  bent  back  so  that  the  hooks  form  anchors  into  the 
concrete. 

The  T  shape  of  the  stocker  curb  nosing  bar  makes  it  rigid 
and  capable  of  distributing  shocks  over  a  considerable  area. 
The  anchors  extending  well  into  the  body  of  the  concrete, 
fasten  the  curbing  in  a  positive  and  powerful  manner. 

The  anchors  are  part  of  the  bar  thereby  eliminating  the 
labor  of  attaching  them. 

The  bulk  of  the  metal  occurs  where  the  wear  is  maximum 
thereby  making  it  more  permanent. 

The  entire  section  is  galvanized  after  the  bar  has  been 
punched  and  sheared  thereby  protecting  every  square  inch 
of  its  surface  from  rusting.  The  section  is  designed  for  the 
protection  of  corners,  curbs,  steps,  edges  of  loading  platforms, 
in  fact  any  concrete  edge  which  is  to  be  subjected  to  shocks 
of  any  kind. 

The  importance  of  protecting  concrete  curbs  at  street  in- 
tersections is  well  understood,  as  all  such  locations  are  sub- 
jected to  more  wear  from  vehicular  traffic.  The  bar  is  fur- 
nished bent  to  required  radius  for  use  on  curved  corners  in 
such  places. 

The  interlocking  hooks  in  the  concrete  prevent  distortion, 
and  the  form  of  the  head  insures  sufficient  wearing  surface 
to  meet  existing  conditions. 

The  usual  unsightly  appearance  of  concrete  steps  with  the 
edges  broken  is  sufficient  proof  of  the  necessity  of  an  edge 
protector;  for  this  purpose  the  curb-nosing  is  ideal. 

It  makes  the  steps  everlasting,  improves  their  appearance 
and  by  defining  a  true  edge  saves  considerable  labor  in  the 
execution  of  a  contract. 

Expansion  and  contraction  are  controlled  by  the  insertion 
of  this  bar  to  a  considerable  extent. 

Square  or  rectangular  concrete  columns  and  posts  in 
structures  where  extensive  traffic  and  trucking  is  in  progress 
are  subjected  to  blows  from  trucks,  boxes,  merchandise,  etc., 
and  injured  materially.  In  factories,  warehouses  and  build- 
ings of  this  class,  it  is  essential  that  the  column  edges  he 
protected  to  insure  durability  and  neatness  in  appearance. 
Chipped  corners  are  unsightly  and  weaken  the  column  as  well 
as  open  the  way  for  disintegration  of  the  concrete  in  places 
whire  they  are  exposed  to  the  elements. 

The  angle  which  is  a  modification  of  the  Stocker  curb 
nosing,  is  superior  in  this  respect  to  the  regular  curb-nosin™ 
in  so  far  as  it  gives  a  larger  area  with  no  increase  of  weight 
in  metal.  The  side  prongs  permit  the  usual  installation  of 
reinforcing  bars  in  the  corners  of  the  columns  which  could 
not  be  accomplished  were  the  curb-nosing  used  in  its  stead. 
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The  installation  is  most  simple  as  the  outer  shape  of  the 
angle  fits  the  form  absolutely  and  does  away  with  the  danger 
of  the  bar  turning  while  concrete  is  deposited. 

The  angle  can  be  fastened  to  the  forms  before  they  are  set 
in  place  by  simply  nailing,  or  by  means  of  hooks  at  the  top 
and  bottom. 

It  consists  of  a  3/16  or  ::*-inch  plate  bent  to  cover  two 
sides  of  a  column  1%  inches  on  each  side  of  the  corner,  with 
the  hook  shaped  strips  cut  out  of  one  side  and  bent  back  into 
the  column,  thus  preventing  interference  with  corner  rein- 
forcing bars  in  the  protected  column. 


Power-driven  Distributing  Spout  for  Concrete  Mixer 
An  unusual  feature  of  the  Koshring  mixer  line,  is  a  plat- 
form-controlled, power-driven  distributing  spout  20  feet  long, 
which  swings  on  an  angle  of  ISO  degrees. 

The  purpose  of  this  spout  is  to  do  away  with  the  labor  of 
pushing  spout  into  position  by  hand,  and  to  bring  its  control 
into  the  hands  of  the  mixer  operator,  who  also  controls  the 
loading  skip,  water  tank,  etc. 

Control  levers  for  the  new  Koehring  spout  are  all  within 
reach  of  this  operator,  who  lengthens  and  shortens,  and 
swings  the  spout  to  any  position. 


Besides  the  platform-control,  the  new  Koehring  spout  has 
two  especially  important  automatic  actions,  both  of  which 
overcome  objections  to  the  spout  methods.  When  the  spout 
is  shortened,  and  the  unused  sections  are  elevated  out  of  the 
way,  the  point  of  discharge  of  sections  in  use  automatically 
lowers.  This  maintains  the  point  of  delivery  at  a  low  uni- 
form distance  from  the  ground,  regardless  of  how  few  sec- 
tions are  in  use.  and  prevents  the  separation  of  aggregates 
occasioned  by  a  high  drop.  The  other  feature  is  an  auto- 
matic lock  which  prevents  swinging  of  spout  by  gravity,  when 
mixer  is  not  standing  on  a  perfect  level. 

The  advantages  of  the  new  spout  are:  The  elimination 
of  the  extra  man  to  swing  the  spout,  other  than  the  regular 
mixer  operator,  and  its  more  positive,  faster  action,  which  is 
practically  equal  to  the  boom  and  bucket  method. 


The  Master  Concrete  Mixer 
There  are  about  a  dozen  features  of  the  "Master"  concrete 
mixer  which  are  emphasized  by  the  manufacturers.  The 
Chalmers  Machinery  Co.,  Toledo,  O.,  and  make  it  worthy  of 
the  careful  study  of  every  contractor  and  engineer  in  charge 
of  work  done  by  day  labor. 

One  point  is  the  steeel  construction,  there  being  only  three 
castings  of  material  importance  in  the  machines,  the  two  ends 
of  the  drum  and  the  sprocket.  This  saves  some  thousand 
pounds  in  weight  and  with  the  larger  wheels  and  short  wheel 
base  makes  the  mixer  easily  portable  by  hitching  it  to  the 
back  of  a  wagon. 


THE    MASTER    CONCRETE    MIXER.      Note    form    of    tin 
side-loader,  automatii    water  tank  and  enclosed  engine. 


$ 


Chain  drive,  surplus  power,  trunnion  rollers,  positive  lock 
washers,  double-grip  clutch  with  dust  cover,  pillow-block  bear- 
ings, practical  features  which  will  be  fully  appreciated  by  the 
contractor,  who  must  operate  the  machine  and  keep  it  in 
repair. 

The  materials  are  loaded  into  the  mixer  by  a  side-loader 
which  will  not  choke  at  the  mouth  or  spill  over  the  side  when 
discharging.  A  jack  brace  can  be  hooked  on  the  hoisting 
frame  to  support  the  hopper  while  the  machine  is  being 
moved.  A  single  handle  controls  all  the  operations  of  the 
hoist. 

The  discharge  is  quite  as  easy  to  operate.  Pressing  the 
grip  on  a  handle  releases  the  chute  which  can  be  tipped  for- 
ward to  discharge  any  amoont  of  concrete  desired,  from  a 
pailful  up.  The  discharge  is  high  enough  to  give  the  wheel- 
barrow plenty  of  room. 

The  re-mixture  of  materials  in  the  drum  forty  times  a 
minute  insures  thoro  mixture. 

The  water-tank  is  automatic,  discharging  the  exact  amount 
required  for  a  batch,  an  adjustable  float  governing  the  dis- 
charge. The  closing  of  valve  when  tank  is  filled  is  also  auto- 
matic. 


Oil-Mixed  Concrete  for  Damp   Proofing 

After  extensive  laboratory  and  service  tests  the  Depart- 
ment of  Agriculture  has  secured  results  which  appear  to  es- 
tablish definitely  the  value  of  oil-mixed  concrete  for  damp- 
proof  construction.  Detailed  results  of  these  tests,  which 
were  carried  out  in  connection  with  the  work  of  the  office  of 
public  roads,  are  contained  in  the  new  bulletin,  No.  230,  of 
the  department,  entitled  "Oil-Mixed  Portland  Cement  Con- 
crete." Briefly  summarized,  the  conclusions  to  be  drawn  from 
them  are  that  the  mixture  of  certain  mineral  oils  in  small 
proportions,  not  to  exceed  10  per  cent,  of  cement  used,  does 
not  lessen  the  tensile  strength  of  mortar:  that  the  decrease  in 
the  compressive  strength  of  mortar  and  concrete  is  not 
serious:  that  concrete  mixed  with  oil  takes  much  longer  to  set 
hard,  perhaps  twice  as  long,  but  that  the  increase  in  strength 
is  nearly  as  rapid  in  the  oil-mixed  material  as  in  the  plain  con- 
crete. The  use  of  oil  does  not  make  the  concrete  impervious 
to  heavy  water  pressure,  but  it  does  make  it  practically  non- 
absorbent  under  low  heads. 

The  value  of  oil-mixed  concrete  is  said  to  be  particularly 
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great  in  the  construction  of  basement  floors  and  walls,  water- 
ing troughs,  cisterns,  barns,  silos  and  in  all  parts  of  concrete 
structures  that  are  to  be  made  damp-proof. 

The  oil  should  in  no  case  exceed  10  per  cent,  of  the  weight 
of  the  cement  and  for  the  most  part  5  per  cent,  is  all  that  is 
necessary.  Since  a  bag  of  cement  weighs  94  pounds,  4.7 
pounds  of  oil,  or  about  2%  quarts,  should  be  added  for  each 
bag  of  cement  used  in  the  mixture.  The  sand  and  cement 
should  be  first  mixed  with  the  proper  amount  of  water  into  a 
stiff  mortar,  to  which  is  added  the  correct  amount  of  oil,  and 
the  whole  mass  again  thoroughly  mixed  until  all  traces  of  oil 
have  disappeared.  Particular  care  should  be  taken  to  insure 
that  the  oil  is  thoroly  incoroporated  in  the  mixture  and  the 
time  of  mixing  should  be  practically  double  that  when  the  oil 
is  not  used.  For  this  reason  a  continuous  mixer  should  not  be 
used  in  oil-cement-concrete  work,  as  it  is  difficult  with  this 
type  of  machine  to  increase  the  time  of  mixing  sufficiently. 

The  kind  of  oil  is  also  important  and  the  following  tech- 
nical specifications  are  suggested  in  the  bulletin  in  order  to 
prevent  the  use  of  certain  oils  which  might  tend  to  impair 
the  strength  of  the  mortar  or  the  concrete. 

(1)  The  oil  shall  be  a  fluid  product  and  shall  contain  no 
admixture  of  fatty  or  vegetable  oils. 

(2)  It  shall  have  a  specific  gravity  not  greater  than  0.945 
at  a  temperature  of  25  deg. 

(3)  It  shall  show  a  flash  point  of  not  less  than  150  deg.  C. 
by  the  closed-cup  method. 

(4)  When  240  cc.  of  the  oil  is  heated  in  an  Engler  viscosi- 
meter  to  50  deg.  C,  and  maintained  at  that  temperature  for 
at  least  three  minutes,  the  first  100  cc.  which  flows  out  shall 
show  a  specific  viscosity  of  not  less  than  15  nor  more  than  30. 

(5)  When  1  part  of  the  oil  is  shaken  up  with  2  parts  of 
hundredth  normal  caustic  soda,  there  shall  be  no  emulsifica- 
tion,  and  upon  allowing  the  mixture  to  remain  quiet  the  two 
components  shall  rapidly  separate  in  distinct  layers. 

For  practical  use  the  addition  of  oil  will  be  found  par- 
ticularly useful  in  the  construction  of  basement  floors  and 
walls.  Many  of  these  now  in  existence  are  continually  damp 
and  such  a  condition  may  be  remedied  by  the  application  of 
an  oil-mixed  mortar  coat  to  the  old  surface.  A  mortar  com- 
posed of  one  part  of  cement  and  two  parts  sand  and  contain- 
ing 5  per  cent,  of  oil  should  be  sufficiently  non-absorbent  for 
this  purpose. 

Watering  troughs  and  cisterns  made  of  oil-mixed  concrete 
should  also  prove  of  considerable  practical  value  in  the  con- 
servation of  water.  In  the  construction  of  barns,  where  oil- 
mixed  concrete  is  used,  the  interior  will  be  noticeably  drier 
than  when  ordinary  concrete  is  used.  Owing  to  their  dur- 
ability, cleanliness  and  resistance  to  fire,  concrete  barns  are 
becoming  more  and  more  popular,  but  they  suffer  from  the 
disadvantage  that  during  a  long  beating  rain  the  side  walls  are 
inclined  to  absorb  much  moisture,  which  ultimately  penetrates 
into  the  interior.  The  addition  of  oil  to  the  extent  of  5  per 
cent,  of  the  weight  of  cement  in  the  concrete  used  in  the  side 
walls  obviates  this  objection.  Barn  floors  can  also  be  con- 
structed in  the  same  way  with  advantage.  A  damp-proof  floor 
is  warmer  because  of  the  lack  of  evaporation  from  its  surface, 
and  it  is  also  more  sanitary  than  an  ordinary  concrete  floor 
because  of  its  non-absorbent  character. 

There  are,  of  course,  any  number  of  other  types  of  build- 
ings and  structures  of  all  sorts  in  which  oil-mixed  concrete 
may  be  used  advantageously,  or,  if  this  is  not  necessary,  a  coat 
Df  oil-mixed  mortar  may  be  applied  effectively. 

Attention  is  called,  however,  to  the  fact  that  extreme  care 
in  proportioning,  mixing  and  placing  the  concrete  is  absolutely 
necessary  if  the  addition  of  any  water-proofing  agent  is  to  be 
af  value.  The  process  of  mixing  oil  with  concrete  has  been 
covered  by  a  public  patent  so  that  any  one  is  at  liberty  to  use 
it. 


The  Mietz  and  Weiss  Oil  Engine  is  Popular 

Recent  installations  of  Mietz  and  Weiss  oil  engines  include 
the  Grinden  Art  Metal  Co.,  Brooklyn,  N.  Y.,  two  50-h.p.  en- 
gines; the  Town  of  Schleswig,  Iowa,  one  50-h.p.  and  one  75- 
h.p.  engine  to  operate  alternator  in  connection  with  munici- 
pal lighting  plant;  Belle  Ellen  Stock  Farms,  of  Branchville, 
N.  J.,  one  25-h.p.  engine;  I.  H.  Pitts  &  Son,  Waverly  Hall,  Ga., 
one  30-h.p.  engine;  Marcus  Mason  &  Co.,  So.  Framingham, 
Mass.,  one  25-h.p.  engine;  Chas.  N.  Taylor,  Salisbury,  Mass., 
one  25-h.p.  engine;  Geo.  Buckley,  Menlo,  Iowa,  one  40-h.p. 
engine;  the  U.  S.  Government  for  Light  Ships  No.  101  and 
No.  102,  two  200-h.p.  M.  &  W.  direct  reversible  marine  type 
oil  engines,  and  four  50-h.p.  M.  &  W.  oil  engine  air  compres- 
sor outfits. 


New  Type  of  Pressed  Steel  Building  Construction 

The  Trussed  Concrete  Steel  Co.,  Youngstown,  has  just 
issued  a  pamphlet  illustrating  a  new  type  of  construction, 
consisting  of  pressed  steel  frame  work  with  metal  lath,  stuc- 
co, concrete  and  plaster.  The  Kahn  pressed  steel  construc- 
tion has  a  wide  field  of  applications,  its  two  principal  fields 
being,  first,  in  connection  with  floors  of  stores,  apartment 
houses,  and  small  buildings  generally;  and  second,  in  multi- 
ple or  group  houses  for  mines  and  industrial  plants. 

In  floors  the  Kahn  pressed  steel  beams  eliminate  inflam- 
mable wood  joists  giving  a  permanent  construction  of  great 
strength.  Upon  these  beams,  which  are  placed  23%  inches 
on,  centers  is  laid  %-inch  Hy-Rib  lath  and  concrete  is  ap- 
plied. Where  wood  floor  is  desired,  wood  sleepers  are  at- 
tached to  the  pressed  steel  beams  by  nailing  between  the 
channels.  For  the  ceiling  under  the  beams  the  %-inch  Hy-Rib 
lath  is  readily  attached  by  means  of  prongs  on  the  underside 
of  the  beams.  All  of  the  pressed  steel  members  are  com- 
pletely fabricated  in  the  shops,  eliminating  all  labor  on  the 
job.  A  floor  of  this  nature  costs  very  little  more  than  wood 
joists  and  lath  and  is  constructed  more  rapidly  and  is  much 
more  economical   owing  to  its  fireproofness  and  permanence. 

In  multiple  houses  Kahn  pressed  steel  construction  fur- 
nishes a  permanent  house  which  can  be  erected  at  minimum 
cost.  This  construction  is  a  result  of  long  years  of  study  and 
experiment.  All  wood  is  entirely  eliminated  in  the  structural 
part  of  the  building.  In  spite  of  this  the  construction  can  be 
erected  more  rapidly  and  easier  than  even  the  simplest  wood 
construction.  For  instance,  the  house  shown  on  the  front 
cover  of  the  pamphlet  was  erected  in  a  few  hours  by  work- 
men entirely  unfamiliar  with  building  construction. 

This  construction  has  extreme  simplicity.  The  pressed 
steel  members  are  completely  fabricated  in  the  factory  and 
provided  with  all  connections,  punching,  etc.,  that  may  be 
necessary.  No  labor  whatever  is  required  on  them  at  the 
building  site.  The  steel  members  are  placed  23%  inches 
apart,  as  compared  with  1G  inches  for  wood  construction.  To 
join  them  together  the  simplest  connection  imaginable  has 
been  devised,  one  that  entirely  eliminates  all  bolting,  punch- 
ing or  riveting,  much  simpler  and  requiring  less  time  than 
to  join  wood  work.  The  Hy-Rib  lath  construction  is  merely 
hung  over  the  prongs  on  the  steel  members,  and  the  prongs 
are  bent  down  by  the  blow  of  the  hammer.  After  this  all 
that  is  necessary  is  to  plaster  the  inside  and  outside. 

Kahn  pressed  steel  construction  has  all  the  advantages  of 
fireproofness,  permanence  and  sanitation.  There  is  nothing 
about  it  that  can  burn  or  rot  out.  It  is  germ  proof  and  sani- 
tary in  every  way.  A  house  can  be  designed  so  that  you  can 
move  out  the  furniture  and. wash  it  out  with  a  house.  These 
houses  are  quickly  erected  by  an  ordinary  mechanic,  requir- 
ing less  than   half   the   time   required   in   frame  houses.     The 
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Milwaukee 
likes  Tarvia — 

Scores  and  scores  of  towns  use  Tarvia  year 

after  year  to  maintain  their  macadam  roads 

and  suppress  the  dust  nuisance. 

The  experience  of  Milwaukee  is  typical  and 

we   will    let   Mr.  Charles  0.  Davis,  of  the 

Department  of    Public   Works,    speak  for 

himself: 

"During  1913  the  City  of  Milwaukee  purchased 
40,000  odd  gallons  of  your  'Tarvia  B'  product. 
This  year  (1914)  we  used  150,000  gallons. 
These  figures  show  what  we  think  of  'Tarvia  B' . 
"We  have  applied  this  material  on  tar  pene- 
tration streets  which  had  begun  to  ravel,  and 
found  that  with  a  very  good  covering  of  this 
material  the  raveling  was  stopped,  and  gave  to 
the  road  a  nice,  smooth  surface. 


Third  Ave.,  Milwaukee,   Wis. 
Treated  with  "Tarvia  B". 


"Our  experience  also  on  waterbound  macadam 
streets  is  satisfactory  and  the  streets  show  up 
fine.  One  application  sets  up  the  surface,  keep- 
ing out  all  water,  with  the  result  that  the  road 
is  kept  in  good  condition  as  well  as  it  eliminates 
the  dust  nuisance. 

"In  closing  we  heartily  recommend  'Tarvia  B' 
for  treatment  where  good  results  are  required." 

Tarvia  is  so  low  in  price  and  adds  so  much 

to  the  life  of  the  roadway  that  it  has  become  a 

necessary   feature  of   an  economical  road 

program. 

Booklets   telling   all    about  the   treatment 

free  on  request.     Address  nearest  office. 


Special  Service  Depart  wen  t 


This  company  has  a  corps  of  trained  engin-  If  you  will  write  to  the  nearest  office  re- 

eers  and  chemists  who  have  given  years  of  garding   road    problems  and  conditions  in 

study  to  modern  road  problems.  yQur  vicimtyi  the  matter  will  have  prompt 

The  advice  of  these  men  may  be  had  for  a(,ent;on 

the  asking  by  anyone  interested.  ___ ___ _ _im „ 


BARRETT  MANUFACTURING  COMPANY 
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cost  of  construction  compares  very  favorably  with  wood 
houses,  being  much  less  expensive  than  any  other  type  of 
permanent  construction. 


A  Contractor's  Pump 

Water-bound  macadam  roads,  concrete  roads,  in  fact,  all 
roads,  when  newly  made,  require  a  great  deal  of  water  in 
their  construction. 

In  country  road  building  the  water  supply  for  both  mixer 
and  watering  down  the  road,  has  been  a  problem  to  the  con- 
tractor, and  with  the  large  building  of  roads,  a  portable  pump 
to  supply  water  fills  this  demand. 

The  C.  H.  &  E.  power  driven  piston  force  pump  has  done 
good  service  on  roads  being  built  thruout  the  country,  pump- 
ing to  a  distance  as  great  as  2%  to  3  miles. 

It  is  an  outfit  also  suitable  for  small  pumping  stations, 
railway  supply  systems,  small  irrigation  plants,  country 
homes,  etc. 

The  pump  gears  are  machine  cut.  the  pinion  and  spur  gear 
which  drives  the  pump  plunger  from  both  sides  of  the  pump, 
insures  perfect  alignment.  The  bearings  are  large  and  lib- 
erally provided  with  oil  cups,  and  the  entire  construction  of 
pump  is  built  to  withstand  the  great  strain  it  is  put  to  under 
constant  service. 

Both  C.  H.  &  E.  engine  and  pump  are  mounted  on  a  rigid 
iron  base,  which  is  bolted  to  the  skid  or  steel  truck  as  ordered. 

A  photograph  of  the  pump  will  be  found  on  page  330,  as 
an  illustration  of  machinery  used  in  building  a  Michigan 
concrete  road. 


Trade  Notes 

The  Wisconsin  Granite  Co.  have  moved  their  offices  to 
1501-3  Lumber  Exchange,  Madison  and  LaSalle  streets,  Chi- 
cago, 111.  They  have  added  to  their  number  of  plants  and 
quarries  to  care  for  the  needs  of  the  trade. 

The  Cement  Products  Exhibition  Co.  has  elected  B.  F. 
Affleck  president,  and  Robert  F.  Hall  as  secretary,  both  of 
Chicago.  111. 

The  Raymond  Concrete  Pile  Co.  has  been  awarded  con- 
tracts for  concrete  piling  for  the  foundation  of  a  new  stack 
for  the  Quindaro  Pumping  Station,  Kansas  City,  Kan.:  for 
concrete  piles  for  the  foundation  of  the  Connally  Building. 
Whitehall  and  Alabama  streets,  Atlanta,  Ga.;  for  placing 
concrete  piles  for  the  foundation  of  a  warehouse  for  Mr.  Louis 
Miller,  Baltimore,  Md. ;  for  the  design  and  construction  of  the 
foundations,  tunnels,  etc.,  for  the  new  Ordnance  Department 
buildings  of  the  Crucible  Steel  Co.  of  America  at  their  Atha 
plant,  Harrison,  X.  J.:  for  placing  concrete  piles  in  the  foun- 
dation for  the  Church  of  St.  Gregory,  Brooklyn  avenue  and  St. 
Johns  Place,  Brooklyn,  N.  Y. :  for  the  concrete  piles  in  foun- 
dations for  the  new  Syria  Temple,  Pittsburgh,  Pa.;  for  con- 
crete piles  in  foundation  for  the  new  reinforced  concrete 
warehouse  for  the  P.  H.  Butler  Co.,  at  Seventeenth  and  Pike 
streets,  Pittsburgh,  Pa.;  for  concrete  piling  for  the  founda- 
tion of  a  warehouse  for  the  Eagle  Pencil  Co.;  for  concrete 
piles  for  foundations  at  Christy  Park  Works,  McKeesport, 
Pa.,  of  the  National  Tube  Co. 

MacArthur  Concrete  Pile  &  Foundation  Company,  11  Pine 
street,  New  York,  has  been  awarded  contracts  for  pedestal 
concrete  piles  at  the  Eagle  Works  of  the  Standard  Oil  Com- 
pany, Claremont,  X.  J.;  for  foundation  of  the  new  Boston 
National  League  Baseball  Co.  grandstand;  for  foundations  of 
the  new  fountain  in  Grant  Park,  Chicago:  for  foundation  of 
addition  to  Malleable  Iron  Fittings  Co.,  Branford,  Conn.;  for 
the  pile  foundation  of  the  Y.  W.  C.  A.  building,  San  Jose,  Cal. 

The  Port  Huron   Engine  &  Thresher   Company   have  sold 


their  plant  Xo.  1,  at  Port  Huron,  Mich.,  to  the  Grand  Trunk 
Railway  Company  for  car  building  shops,  and  will  remove 
to  the  property  known  as  their  plants  Xos.  2  and  3,  at  South 
Park,  a  mile  south  of  the  present  location.  Their  new  quar- 
ters are  on  twenty-seven  acres  of  land,  giving  ample  room  for 
expansion.  The  buildings  are  modern  in  plan  and  construc- 
tion, and  additions  have  been  begun  to  give  more  shop  room. 

The  Universal  Portland  Cement  Co.  makes  the  following 
announcements:  R.  F.  Atkins,  formerly .  assistant  credit 
manager  at  Chicago,  has  been  appointed  eastern  credit  man- 
ager at  Pittsburgh,  vice  L.  S.  Fuqua,  deceased.  Ray  S.  Huey, 
formerly  assistant  general  superintendent,  Buffington  plant, 
Buffington,  Ind.,  has  been  appointed  superintendent  of  the 
Duluth  plant,  Duluth,  Minn.  Fred  Robinson  has  been  ap- 
pointed assistant  superintendent  of  that  plant.  C.  O.  Soder- 
quist,  formerly  superintendent  of  Mill  Xo.  G,  at  Buffington 
plant,  has  been  appointed  assistant  general  superintendent, 
Buffington  plant.  J.  H.  Kempster,  formerly  chief  chemist, 
Buffington  plant,  is  now  superintendent  of  Mills  3  and  4  of 
the  Buffington  plant.  M.  S.  Humphreys,  formerly  chief  drafts- 
man, has  been  appointed  superintendent  Mill  Xo.  C,  at  Buf- 
fington, Ind. 

The  Uniform  Asphalt  Distributor  Co..  Meridian,  Miss.,  held 
a  demonstration,  on  June  31,  of  their  machine  for  distributing 
asphalt  in  road  construction  or  surface  treatment,  at  Meridian. 

Little  Falls,  N.  Y.,  is  following  the  other  cities  in  the  Mo- 
hawk valley,  rsing  bitulithie  by  laying  it  with  concrete  curb- 
ing on  Garden  street  and  on  Monroe  street. 

Bridgeport,  Conn.,  will  lay  $200,000  worth  of  Warrenite  on 
its  streets  this  year,  at  a  cost  of  $1.20  a  square  yard,  under 
five-year   guaranty. 


Trade  Publications 


Bulletin  Xo.  5S  of  the  Hauck  Manufacturing  Company, 
Brooklyn,  N.  Y.,  shows  kerosene  burners,  heaters  and  torches 
for  contractors,  water  works,  highways,  gas  and  sewerage  de- 
partments, for  lead  melting,  stone  breaking,  ground  thawing, 
night  and  tunnel  lighting,  asphalt  surface  heating,  asphalt 
melting,  etc. 

"Montezuma  Asphalt"  is  the  subject  of  a  handsomely  illus- 
trated booklet  with  that  title,  which  is  issued  by  the  Warner- 
Quinlan  Asphalt  Company,  New  York  and  Syracuse,  X.  Y. 

The  Kerr  Turbine  Company,  Wellsville,  X.  Y.,  have  just 
issued  bulletin  No.  52,  describing  and  illustrating  "Economy" 
steam-turbine-driven  pumps  for  water  supply,  boiler  feeding, 
fire  service,  circulating  condenser  water,  circulating  water  in 
heating  systems,  draining  mines,  etc.  24  pages.  6x9.  A  copy 
will  be  mailed  on  application. 

Warren  Brothers  Company  have  published  in  pamphlet 
form  the  decision  of  the  New  York  Supreme  Court  in  the 
Rochester  case,  to  the  effect  that  patented  pavements  can  be 
specified  and  that  bitulithie  is  a  kind  of  pavement  and  not 
merely  a  brand  of  material:  also  the  judgment  of  the  Su- 
preme Court  of  Alberta,  Canada,  sustaining  the  validity  of  the 
Canadian  basic  bitulithie  patent. 

The  Koehring  Machine  Company,  Milwaukee,  Wis.,  issue 
a  striking  circular  regarding  their  mixers,  with  the  title, 
"Care  Right  Xow  Means  Profits  Then." 

Century  creosoted  wood  blocks  for  interior  use  are  shown 
in  Booklet  B,  issued  by  the  Pittsburg,  Ohio  and  Michigan 
Wood  Preserving  Companies,  whose  general  offices  are  in  the 
Commonwealth  building,  Pittsbure,  Pa. 

The  Cement  Tile  Machinery  Co.,  of  Waterloo,  Iowa,  has  a 
new  catalog  of  S.  &  S.  concrete  machinery  devoted  to  Winne/ 
and  Money  Maker  brands  of  concrete  mixers. 

The  calcium  chloride  supplied  by  the  Semet-Solvay  Co., 
Syracuse,  X.   Y.,  is  described   in  a  booklet  on   Solvay  granu- 
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Protected  with  PYROBAR 


Y.  M.  C.  A.  Building,  Brockton,  Mass.     Shattuck  &  Hussey,  Chicago,  Architects. 

Maximum  efficiency  and  economy — used  in  countless  public  buildings 
of  the  first  class.  Scientific  tests— official  approval  such  as  that  of  the 
National  Board  of  Fire  Underwriters— these  are  some  of  the  reasons 
for  the  swiftly  growing  popularity  of 

PYROBAR  GYPSUM  TILE 


ECONOMY 

In  labor  and  many  ways, 
and  particularly  in  dead- 
load  saving.  Pyrobar  is 
40%  lighter  than  Terra 
Cotta  Tile. 


Booklet  on  Request. 


SOUND  PROOFING 

Pyrobar  has  been  proved 
(by  researches  of  the 
Lewis  Institute,  Chicago) 
60'?r  more  sound  proof 
than  Terra  Cotta  Tile. 


UNITED  STATES  GYPSUM  COMPANY 

"World's  Largest  Producers  of  Gypsum  Products" 

205  West  Monroe  Street  CHICAGO 

New  York  Cleveland  Kansas  City  Minneapolis  San  Francisco 
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lated  calcium  chloride,  published  by  the  company,  with  figures 
of  cost  and  illustrations  of  the  method  of  applying  it  with  a 
spreader  to  city  streets,  state  highways,  park  and  cemetery 
driveways,  tennis  courts,  play  grounds,  cricket  grounds,  etc. 

S.  B.  Parker,  Chicago,  111.,  issues  circulars  and  catalog 
of  reversible  friction  hoists  and  other  machinery  for  contrac- 
tors' use. 

Albert  E.  Langfahl,  Monticello,  Utah,  is  representing  the 
Baker  Mfg.  Co..  of  Springfield,  111.,  making  road  graders,  street 
sweepers  and  other  such  machinery  and  supplies  and  also 
represents  the  caterpillar  tractor. 

The  Russell  Grader  Mfg.  Co.,  Minneapolis,  Minn.,  have 
issued  a  new  catalog  of  their  road  graders,  wheel  and  drag 
scrapers,  corrugated  iron  culverts,  plows,  road  drags,  etc. 

The  Kinney  Mfg.  Co.,  Boston,  Mass.,  have  issued  an  edi- 
tion of  Bulletin  No.  1  on  Kinney  rotating  plunger  pumps, 
which  include  railroading  asphalt  or  other  bituminous  mate- 
rials from  tank  cars,  agitating  asphalt  cement  in  paving 
plants  for  heating,  and  the  like;  also  catalog  of  machinery  for 
handling  bituminous  materials  on  highway  work. 

The  Baker  Mfg.  Co.,  Chicago  office  337  W.  Madison  St., 
send  a  circular  on  the  Witten  one-horse  and  hand  automatic 
dump  carts  with  illustrations  of  its  many  uses  in  street 
cleaning  and  in  handling  gravel,  sand,  farm  products,  pack- 
ages for  shipment,  etc. 

A  new  circular  of  Studebaker,  South  Bend,  Ind„  fully  de- 
scribes their  uniform-pressure  power  street  flusher  and  its 
use  in  cleaning  streets. 

The  Clip-Bar  Mfg.  Co.,  Philadelphia,  Pa.,  sends  a  circular 
on  their  method  of  protecting  curb  corners. 

The  new  Kissel-Kar  booklet  is  a  handsome  example  of  work 
by  the  offset  process  and  is  devoted  to  the  Kissel  sixes. 

The  Ohio  Brass  Co.,  Mansfield,  Ohio,  issue  a  periodical  bul- 
letin devoted  to  the  many  electric  and  railway  appliances 
which  they  manufacture. 

The  1915  presentation  of  the  Ashley  system  of  sewage  dis- 
posal for  single  houses  and  institutions  and  small  groups  of 
houses  marks  the  tenth  year  since  the  system  was  first  pre- 
sented and  the  material  progress  which  the  system  has  made. 
It  will  be  sent  on  request  by  the  Ashley  Sewage  Disposal  Com- 
pany, Box  24,  Morgan  Park  Sta„  Chicago,  111. 

The  Universal  Concrete  Bar  Co.,  167  W.  Washington  St., 
Chicago,  111.,  will  send  on  request  a  copy  of  a  circular  de- 
scriptive of  their  corner  bar  for  protecting  corners  of  side- 
walks, curbs,  etc.,  and  their  joint  protector  for  pavements. 

The  Quantity  Survey  Co.,  30  E.  42d  St.,  New  York,  have 
issued  a  booklet  on  their  application  of  the  method  of  supply- 
ing guaranteed  statements  of  quantities  required  in  bidding 
on  a  contract  which  has  long  been  in  use  in  some  form  in 
European  countries. 

In  air  meter  bulletin  A5  the  New  Jersey  Meter  Co.,  illus- 
trate and  describe  their  Tool-om-eter,  which  is  an  improved 
type  of  compressed  air  meter. 

The  Cement  Gun  Co.  has  issued  bulletin  No.  40  on  protec- 
tion of  structural  steel  in  a  ferry  terminal  by  their  method. 

Contracts  have  been  awarded  to  the  Raymond  Concrete 
Pile  Co.  for  concrete  piles  in  the  foundation  of  apartment 
building  for  Nels  Gross,  Chicago,  111.;  by  the  Maryland  Steel 
Co.,  Sparrows  Point,  Md.,  for  building  marine  railway  at  their 
plant;  by  the  McLennan  Construction  Co.,  Chicago,  for  con- 
crete piles  for  the  Hardy  apartment;  and  for  concrete  piling 
for  the  foundation  of  the  Union  National  Bank  Bldg.,  Cleve- 
land, Ohio. 

The  Turbine  Sewer  Renovating  Machine  is  very  success- 
ful in  cleaning  sewers,  as  shown  by  a  circular  illustrating  and 
describing  work  done  by  it  in  Portland,  Ore.,  and  Oshkosh, 
Wis.,  which  can  be  obtained  on  application  to  the  company 
at  Milwaukee,  Wis. 

The  Link-Belt  Co.,  Chicago,  111.,  sends  two  new  circulars 


descriptive  of  the  Wendell  centrifugal  coal  drier  and  the  Link- 
Belt  electric  hoist. 

Ransome  concrete  forms  are  shown  in  a  recent  booklet  of 
the  Ransome  International  Conduit  Co.,  New  York. 

The  rapid  loader  for  use  in  loading  wagons  from  gondol.i 
cars  and  the  rapid  sand  and  gravel  washer  are  the  subjects  of 
two  circulars  issued  by  the  Bonney  Supply  Co.,  Rochester.  X. 
Y.  Both  are  great  time  and  money  savers  for  the  contractor 
and  the  dealer  in  materials  of  construction. 

The  new  catalog  of  the  Metropolitan  Paving  Brick  Co.,  of 
Canton,  Ohio,  is  deserving  of  hearty  commendation.  It  is 
the  most  attractive  catalog  of  its  kind  that  has  been  reci  ive  1, 
at  the  same  time  that  it  gives  the  advantages  of  the  various 
processes  thru  which  bricks  pass  in  the  course  of  manufacture 
and  a  full  idea  of  the  methods  of  making  and  burning  vitrified 
paving  blocks  and  other  forms  of  brick. 

Pioneer  expansion  joint  compound  and  asphalt  filler  are 
special  products  of  the  Pioneer  Asphalt  Co.,  Lawrenceville, 
111.,  which  are  described  in  a  booklet  issued  by  the  company, 
which  illustrates  their  use. 

D.  Van  Nostrand  Co.  have  issued  their  1915  catalog  of  Van 
Nostrand  books,  technical,  industrial,  engineering  and  scien- 
tific, and  will  send  it  on  request  of  intending  purchasers. 

"Permanent  Paving"  is  the  title  of  a  handsome  booklet 
issued  by  the  Granite  Paving  Block  Manufacturers'  Associa- 
tion of  the  United  States,  which  shows  the  durability  of 
granite  pavements  and  the  advantages  of  improved  granite 
pavements  with  dressed  blocks  and  grouted  joints.  It  will  be 
sent  on  request  by  Zenas  W.  Carter,  field  secretary,  54  Devon- 
shire street,  Boston,  Mass. 

The  Grand  mortar  mixer  of  the  Hall-Holmes  Mfg.  Co., 
Jackson,  Mich.,  is  illustrated  in  a  recent  circular,  together 
with  a  concrete  mixer  and  a  sand  sifter. 

The  E.  D.  Coddington  Mfg.  Co.,  North  Milwaukee,  Wis., 
issue  a  pamphlet  descriptive  of  E-Cod  fabric  for  concrete  en- 
cased buildings. 

The  Maney  four-wheel  scraper,  self-loading  and  self-dump- 
ing, is  fully  shown  in  a  booklet  issued  by  the  Baker  Mfg.  Co., 
Springfield,  111. 

The  Orangeburg  Conduit  is  the  subject  of  a  complete  de- 
scriptive catalog  and  price  list  of  84  pages,  fully  illustrated 
with  photographs  and  tables,  which  is  issued  by  the  Fibre 
Conduit  Co.,  Orangeburg,  N.  Y. 

Studebaker  carriages  are  shown  in  Catalog  1002  of  the 
Studebaker  Corporation,  South  Bend,  Ind. 

The  American  Playgrounds  Device  Co.,  formerly  The 
American  Playground  Device  &  Swing  Co.,  of  Terre  Haute, 
Ind.,  have  outgrown  their  old  quarters,  and  have  secured  a 
new  site  and  buildings  at  Anderson,  Ind.  They  have  also  re- 
organized, increased  their  capital  stock,  and  are  now  manu- 
facturing a  very  complete  line  of  park  and  playground  equip- 
ment and  porch  and  lawn  furniture  at  the  latter  place. 

Acme  non-slip  wood  paving  block  are  explained  in  a  cir- 
cular of  the  Philadelphia  Wood  Paving  Block  Co.,  Phila- 
delphia, Pa. 

Y  concrete  sockets  for  support  of  pipes,  motors  or  any 
other  apparatus,  are  shown  in  a  circular  of  the  Concrete 
Socket  Mfg.  Co.,  Philadelphia.  Pa. 

The  Hotchkiss  Lock  Metal  Form  Co.,  Binghamton,  X.  Y.. 
furnish  gang  forms  for  block  construction,  also  post  forms, 
silo,  cistern  and  catch-basin  forms. 

Kerr  Turbine  Co.,  Wellsville,  X.  Y.,  are  distributing  Bul- 
Ietin  Xo.  53,  on  "Economy"  exhaust  steam  turbines,  which 
describes  and  illustrates  typical  installations  and  explains 
the  conditions  under  which  exhaust  turbines  can  be  made  to 
produce  large  increase  in  power  output  practically  without 
other  expense  than  the  cost  of  the  turbine  installation.  A 
copy  of  this  bulletin  will  be  mailed  upon  request. 
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There  has  been  much  discussion 
GRAVEL  over  the  relative  values  of  gravels  of 

CONCRETE  various  grading  of  sizes  for  making 
concrete,  but  the  number  of  tests 
has  been  small  and  the  tendency  has  been  to  follow 
the  specifications  which  have  been  developed  for  the 
harder  varieties  of  crushed  stone.  We  are  able  to  pre- 
sent this  month  the  results  of  some  tests  to  determine 
the  relative  values  of  two  grades  of  gravel,  one  hav- 
ing been  passed  thru  a  screen  with  1 54-inch  noies  ancj 
held  on  one  of  %-inch  mesh,  the  usual  specification, 
and  the  other  having  the  same  upper  limit  and  held  on 
3^-inch  mesh. 

Curves  3  and  4,  on  Plate  III,  show  the  proportions 
of  each  size  of  material  in  each  of  the  grades.  From 
this  it  will  be  noted  that  the  gravel  held  on  the  small- 
er mesh  contains  52y>  per  cent,  of  material  less  than 
34-inch  in  size,  and  J^-incli  gravel  contains  about 
1/J4  per  cent,  of  less  than  j4-'ncn  size,  probably  be- 
cause screened  from  the  bank  when  somewhat  moist, 
and  because  it  was  run  rapidly  over  the  screens.  The 
difference  is  35  per  cent.,  which  is  approximately  the 
amount  of  clean  material  rejected  by  the  54 -inch  speci- 
fication. This  material  is  practically  waste  at  the 
gravel  plant,  which  is  expensive  to  get  rid  of  or  at  best 
must  usually  be  sold  at  a  very  low  price. 

The  results  of  these  tests  indicate  that  the  rejection 
<>f  this  material  between  y&  and  54  inch  in  size  is  not 
an  advantage  to  the  concrete,  but,  on  the  contrary, 
appears  to  be  an  appreciable  disadvantage.  The  pro- 
portion of  cement  being  the  same  in  both  sets  of  tests, 
this  excess  of  strength  in  the  aggregate  held  on  the 
J/fj-inch  screen  may  be  due  to  the  fact  that  the  percent- 
age of  voids,  as  shown  on  Plate  I,  is  but  32' !>  per  cent, 
as  compared  with  3654  per  cent,  in  the  larger  aggre- 
gate, so  that  the  mortar  filled  the  voids  more  com- 
pletely in  the  former  case. 

This  set  of  tests  is  the  first  of  a  series  which  it  is 
proposed  to  make  for  the  purpose  of  determining  as 
nearly  as  may  be  the  most  economical  and  advantage- 
ous proportions  of  cement,  sand,  and  larger  aggregate 
in  gravel  concrete,  as  well  as  the  proper  gradation  of 
sizes  in  the  gravel  and  in  the  sand  and  the  best  point 
at  which  to  make  the  division  between  gravel  and 
sand  for  gravel  concrete  purposes  at  least. 

The  practical  result  of  a  specification  embodying 
the  results  of  these  tests  would  be  a  reduction  in  the 
price  of  gravel  roughly  proportional  to  the  35  or  more 
per  cent,  of  the  finer  materials  admitted  and  thus 
saved  to  the  consumer,  and  a  consequent  reduction  in 
the  cost  of  gravel  concrete.  It  is  possible  that  the 
other  tests  in  prospect  will  reduce  the  amount  of  ce- 
ment required.  At  any  rate  they  will  give  informa- 
tion on  which  to  base  the  most  economical  and  efficient 
proportions  of  cement,  sand  and  gravel. 


The  wrangle  over  the  Dixie  High- 
HIGHWAY  way  has  reached  an  apparent  deadlock 
LOCATION  in  the  effort  to  select  one  line  for  the 
route,  and  a  half  dozen  routes,  each 
with  its  variations  in  choice  of  connections  at  common 
points,  are  now  clamoring  for  precedence.  The  de- 
mand for  an  inter-county  system  of  good  roads  and 
for  an  inter-state  system  of  main  highways  is  becom- 
ing each  day  more  insistent  as  a  consequence  of  the 
publicity  given  to  the  seemingly  insurmountable  diffi- 
culties in  making  a  choice. 

There  is  no  trouble  in  states  having  the  inter- 
county  road  systems  in  operation  or  under  construc- 
tion, because  the  roads  are  there  or  are  provided  for 
in  the  near  future,  and  the  tourist  or  traveler  can  have 
his  choice  of  good  roads.  But  in  the  states  on  this 
north-and-south  line  between  the  lakes  and  the  gulf 
or  the  southeastern  Atlantic  coast,  there  are  either  no 
state  road  systems  or  the  organizations  are  not  yet 
strong  enough  to  push  the  location  and  improvement 
of  the  roads  as  fast  as  they  are  needed. 

It  is  very  evident  that  these  thru  lines  are  called 
for  by  the  long-distance  travelers,  and  that  they  should 
help  pay  for  them.  It  is  also  very  evident  that  the 
difficulties  in  the  way  of  the  location  of  the  main  line 
arise  from  the  demands  of  the  localities  which  would 
be  affected  by  the  location  that  the  route  pass  thru 
their  districts.  So  it  is  evident  that  the  local  districts 
should  help  pay  for  the  roads  in  the  proportion  that 
they  would  benefit  by  them. 

Is  it  not  clear  as  day-light,  therefore,  that  a  svstem 
of  building  the  main  highways  should  be  established 
which  will  insure  the  building  of  the  roads  and  mak- 
ing them  good  enough  to  carry  all  the  traffic  that  will 
come  to  them,  local  and  thru,  carriage,  wagon,  auto- 
mobile, truck,  or  traction  engine  as  the  case  may  be ; 
and  that  will  distribute  the  cost  where  it  belongs,  a 
small  part  on  the  farmers  who  have  probably  laid  the 
foundations  for  the  roads  already,  a  larger  part  on  the 
county  whose  inhabitants  will  use  it  largely,  and  still 
more  upon  the  residents  of  the  state  and  of  other 
states,  whose  convenience  and  business  will  be  served 
by  them. 

While  such  rancorous  wrangles  are  ordinarilv  un- 
fortunate, this  one,  and  others  like  it  but  less  strenu- 
ous, bid  fair  to  develop  a  sentiment  alone-  the  lines, 
which  together  cover  a  large  part  of  the  states  seek- 
ing the  location  of  the  roads,  which  will  demand  of  the 
legislatures  to  come  adequate  laws  to  insure  good  de- 
sign and  construction,  and  to  distribute  the  cost  prop- 
erly,  so  that  it  will  not  all  fall  upon  the  abutting  prop- 
ertv  or  the  local  township.  Then  every  main  north- 
and-south  road  will  be  a  Dixie  Hiehwav.  and  everv 
east-and-west  main  road  will  be  a  Transcontinental 
Hiehwav,  and  no  city  or  town  of  importance  will  be 
left  off  the  line. 


GRAVEL  AGGREGATE  for  CONCRETE 

By  Professor  W.  K.  Hull.  Director  of  Laboratory  for  Testing  Materials, 
Purdue  University,  Lafayette,  Indiana. 


The  series  of  tests  on  gravel  concrete,  of 
which  this  is  a  report,  teas  made  by  the  author 
in  response  to  a  request  made  by  the  Indiana 
Sand  and  Gravel  Producers'  Association, 
whose  officers  are  H.  C.  Huffstetter,  presi- 
dent, Indianapolis ;  J.  E.  Swango,  vice-presi- 
dent,  Terre  Haute;  B.  E.  Neal,  treasurer,  In- 
dianapolis, and  V.  G.  Pogue,  secretary,  In- 
dianapolis. 

This  organization  wished  to  know  the  dif- 
ference in  value  for  the  purposes  of  making 
concrete  of  gravel  passing  a  iy2-inch  screen 
and  held  on  a  y±-inch  mesh  and  held  on  a 
5/32-inch  mesh,  termed  lyi  to  ys-ineJi  size. 
The  request  stated  the  association's  desire 
that  the  material  be  subjected  to  all  the  tests 
usually  made  in  determining  the  value  of  con- 
crete aggregates;  that  the  voids  in  the  two 
gravel  aggregates  and  in  the  sand  used  be  de- 
termined, and  the  proportions  of  cement, 
sand  and  aggregate  be  stated. 

The  results  are  of  great  interest,  especially 
where  gravel  is  the  standard  aggregate,  and 
add  much  to  our  knowledge  of  the  action  of 
this  standard  material  for  making  concrete. 

The  repori  is  addressed  to  the  association 
and  is  given  in  full. 


Introductory  Note. — Specifications  for  concrete  to  be  made 
of  gravel  and  sand  usually  state  that  the  fine  aggregate  shall 
be  "graded  from  fine  to  coarse  and  passing  when  dry  a  screen 
having  %-inch  openings"  and  that  the  coarse  aggregate  shall 
be  retained  on  a  screen  having  14-inch  openings. 

The  specifications  ordinarily  indicate  the  proportions  to  be 
used.  An  arbitrary  proportion  of  1:2:4,  which  is  commonly 
used,  provides  that  2  parts  of  finer  aggregate  and  4  parts  of 
coarse  aggregate,  measured  by  volume,  be  mixed  with  the  re- 
quired amount  of  cement.  This  results  in  a  large  waste  of 
fine  material  since  the  natural  gravel  bank  usually  has  an  ex- 
cess of  the  material  ranging  from  %-inch  to  %-inch  in  size. 

If  the  "fine  aggregate"  were  graded  down  from  the  ys-inch 
instead  of  the  %-inch  and  the  coarse  aggregate  graded  up 
from  the  y8-inch  instead  of  the  %-inch,  there  would  be  ap- 
proximately twice  as  much  "of  the  material  from  %-inch  to  Vi- 
inch  used  in  filling  a  specification  similar  to  1:2:4  by  volume. 
This  would  result  in  less  waste  of  fine  material  and,  if  the 
quantity  of  the  resulting  concrete  were  not  materially  af- 
fected, would  result  in  an  economic  gain. 

Purpose  of  Tests. — The  tests  hereinafter  reported  were 
made  to  ascertain  the  relative  strength  of  concrete  of  an  arbi- 
trary 1:2:4  proportion:  (1)  When  the  line  of  division  be- 
tween the  fine  aggregate  and  the  coarse  aggregate  is  the  %- 
inch  sieve,  and,  (2)  When  it  is  the  %-inch  sieve. 

Scope  of  the  Tests. — The  following  is  an  outline  of  the 
tests  which  have  been  made  in  this  investigation: 


(1)  Preliminary  Tests: 

(a)  Determination   of   specific   gravity   of   sand    and 

and  gravel. 

(b)  Determination  of  effect  of  contained  moisture  on 

the  weight  per  cubic  foot  and  per  cent,  voids. 

(c)  Sieve  analysis  of  the  dry  aggregates. 

(2)  Relative  Value  of  the  fine  aggregates,  i.  e.,  below  %-inch 

screen  and  "below  %-inch  screen,  as  shown  by  strength 
of  1  to  3  mortar. 

(3)  Relative  strength  of  concrete  in  arbitrary  1:2:4  propor- 

tion;   measurement  being  on  basis  of  moist   volumes 
fairly  loose. 

Materials  Used  in  the  Tests. — Two  shipments  of  sand  and 
gravel  were  received  for  the  tests.  The  material  was  said  to 
have  been  taken  from  the  plant  of  the  Brown-Huffstetter  Sand 
Co.,  under  the  supervision  of  Mr.  W.  C.  Shoemaker,  of  the 
Atlas  Sand  and  Gravel  Co.,  both  of  Indianapolis,  Ind.  The 
samples  were  said  to  have  been  taken  from  cars  ready  for 
shipment  to  customers. 

The  moisture  content  in  the  samples  as  determined  soon 
after  arrival  was  as  follows: 

Material  Shipment  No.  1         Shipment  No.  2 

%-inch  sand  3.05  per  cent.  2.96  per  cent. 

%-inch  sand  2.10  per  cent.  3.43  per  cent. 

%-inch  gravel  1.81  per  cent.  

14-inch  gravel  1.66  per  cent.  

(Percentages   on  basis  of  dry   weights.) 

The  sand  and  gravel  were  clean,  with  no  clay  or  silt  pres- 
ent. The  relative  size  and  appearance  of  these  aggregates 
may  be  seen  from  the  photographs  accompanying  this  report. 

METHOD   OF   TEST. 

(1)  Preliminary  Tests. 

(a)  Determination  of  Specific  Gravity. 

Two  determinations"  were  made  for  each  sam- 
ple by  the  method  of  introducing  a  given 
weight  of  aggregate  into  a  graduate  contain- 
ing a  given  volume  of  water. 

(b)  Sieve  Analysis  of  Aggregate. 

Two  determinations  were  made  for  each  sam- 
ple. The  dry  aggregates  were  separated  into 
their  constituent  sizes  by  means  of  a  set  of 
Tyler  standard  screen  scales.  The  percent- 
age by  weight  passing  the  various  size  screens 
was  determined. 

(c)  The    effect    of   the    contained    moisture    on    the 

weight  per  cubic  foot  and  per  cent,  voids  of 
the  fine  aggregates.  This  determination  con- 
sisted in  obtaining  the  weight  of  a  given  vol- 
ume of  fine  aggregate  with  different  amounts 
of  contained  moisture.  To  approximate  con- 
ditions of  practice,  the  material  was  shoveled 
from  the  floor  into  the  measuring  vessel  as  in 
service. 

(2)  Relative  Value  of  Fine  Aggregates,  as  shown  by  strength 

of  1  to  3  mortar. 

Two-inch  cubes  for  compression  tests  were 
made,  using  1  part  by  weight  of  a  mixture 
of  Alpha,  Atlas,  Lehigh  and  Universal  ce- 
ments to  3  parts  of  dry  fine  aggregate.  Two- 
inch  cubes  were  also  made  up,  using  the  same 
materials,  but  the  proportions  were  by  loose 
volumes  as  in  service  with  an  average  mois- 
ture content.  The  test  pieces  were  tpsted  in 
in  compression  at  end  of  7,  28,  47  and  r>2  days. 

(3)  Relative   Strength   of  Concrete  of   '..-inch   separated  ma- 

terial and  of  1+-inch  separated  material  for  an 
arbitrary  1:2:4  proportion,  measurement  be 
ing  on   basis   of  moist  volumes   fairly   loose. 

July,  WIS 
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In  this  there  were  two  series.  I  and  II.     Two 
series    of    compression    test    cylinders    were 
made,    using  Lehigh   cement   and    the   aggre- 
gates with  an  average  moisture  content.     For 
accurate    proportioning    by    volume,    it    was 
thought    necessary    to    determine   the    weight 
per  cubic  foot  with  the  moisture  present,  and 
then  fractions  of  cubic  feet  by  weight.     This 
weight  was  determined  in  each  case  by  shov- 
eling the   moist   aggregate  into  a  cubic   foot 
measure,     thus     approximating     commercial 
practice  of  measurement. 
In  each  of  Series  I  and  II  a  set  of  three  test  pieces 
was  made,  using  each  size  of  aggregate.    The  conditions 
of  manufacture  were  exactly  the  same  in   the  case   of 
each    kind    of   aggregate.     The   various    steps    involved 
were  as  follows: 

(a)  Aggregates  were   brought   to   the  same  conditions 

as  to   moisture.     This  was  judged   by   the  eye. 

(b)  The  weight  per  cubic  foot  was  determined  under 

approximately  the  conditions  of  commercial 
measurement,  i.  e.,  deposited  in  a  measuring 
box  by  hand  with  a  shovel. 

(c)  Determination    of  the   per   tent,   moisture    present 

at  time  of  measuring. 

( d  I  The  required  weight  of  aggregate  and  cement 
were  then  placed  in  a  Chicago  cube  mixer  and 
mixed  for  1  minute.  The  water  was  then  added 
and  mixing  continued  for  3  minutes  longer. 
All  batches  were  mixed  to  the  same  medium  wet 
consistency. 

(e)  Three  8-inch  diameter  by  16-inch  height  cylinders 
were  molded  from  each  batch  with  slight  pud- 
dling and  sides  spaded  by  means  of  a  trowel. 
The  forms  were  removed  from  all  test  specimens 


after  1%  days.     The  specimens  were  stored  un- 
der  moist  sand   until   four  days  before  a  test. 
They  were  then  removed  and  capped  with  plas- 
ter of  Paris  to  give  smooth  ends, 
(g)     Specimens  were  all  tested  at  age  of  28  days. 

Series  III  and  IV  were  made  with  the  same  methods 
as  above,  but  the  proportions  for  the  mixture  using  ma- 
terial divided  on  the  %-inch  screen,  were  varied  in  the 
attempt  to  produce  a  stronger  concrete.  The  new  pro- 
portions used  were  such  as  to  make  the  sieve  analysis 
curve  of  the  mixture  of  cement  plus  aggregate,  approach 
more  closely  to  that  of  the  1:2:4  mix  of  the  %-inch 
divided  aggregate. 

Series  V.  These  specimens  were  made  up,  using  an 
entirely  different  aggregate  and  cement.  An  aggregate 
from  Lafayette  banks  was  screened  on  a  %-inch  screen. 
The  material  passing  the  %-inch  screen  was  divided  and 
recombined  according  to  the  requirements  of  Fuller  & 
Thompson's  maximum  density  curve  for  cement  plus 
aggregates. 

One  set  of  test  specimens  was  made  up,  using  the  ma- 
terial divided  on  the  No.  8  screen,  and  another  set,  using 
material  divided  on  the  %-inch  screen. 

The  actual  proportions  used  in  Series  V  were  as 
follows: 

Material  divided  on  No.  8  screen,  1:1.1:3.9  by  dry 
weight. 

Material  divided  on  14-inch  screen,  1:2.04:2.96  by 
dry  weight. 

RESULTS  OF  TESTS. 

A  summary  of  the  averages  of  the  different  determinations 
may  be  found  in  the  following  tables: 

Table  1.     Specific  Gravity.     Two  determinations  for  each  ma- 
terial. 

%-inch  sand    Specific  gravity  2.65 

%-inch  sand    Specific  gravity  2.645 

%-inch-l  %-inch  gravei   Specific  gravity  2.655 

%-inch-l  %-inch  gravel   Specific  gravity  2.655 

Table  2.  Effect  of  Moisture  on  the  Weight  per  cubic  foot  and 
per  cent  of  Toids  of  the  Fine  Aggregates. 

Moisture  Weight  Voids 

(percent.)  (lb.   per.  cu.  ft.)  (percent! 

%-inch  Sand — 

0         (air  dry  1  111.8  32.4 

0-5  109.0  34.2 

1-28  99.9  40.2 

1!"5  98.7  42.25 

3-31  99.9  41.3 

4.01  101. S  40.7 

%-inch  Sand — 

0        (air  dry)  105.2  3C.5 

1.64  99.4  40.3 

1-64  93.7  43.9 

2.36  92.8  44.8 

3.18  93.4  45.0 

4-94  95.3  45.0 

Note — Percentage  is  on  basis  of  dry  weight.     Material  was 

deposited  in  1  cubic  foot  measure  by  shovel. 

These  results  are  shown  graphically  on  curve  Plate  I. 

Table  3.     Voids  in  the  Coarse  Aggregate.     Three   Determina- 
tions for  each  material. 
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TEST  CYLINDERS  after  compression  in  testing 
machine.  The  left  cylinder  is  one  taken  out  at  the 
point  of  failure.  The  central  cylinder  shoirs  the  char- 
acteristics of  concrete  with  gravel  aggregate  held  on 
%-inch  mesh.  The  right  cylinder  shows  the  character- 
istics of  concrete  until  grace]  aggregate  held  on  ii-inch 
mesh. 


Table  .}.    Sieve  Analysis  of  Aggregates. 
for  each  material. 


Three  Determinations 


Per    cent 

passing 

Gravels 

Sieves 

Sand 

s 

^-in.-li,- 

in. 

No. 

Size  In. 

i„-m.-0-in.     i, 

-in.-0-in. 

14 -in. 

1  i,-in. 

1% 

1.25 

100 

100 

1 

1.00 

99.5 

98.75 

% 

.75 

96.3 

92.4 

l., 

.50 

100.0 

S7.0 

7S.6 

% 

.25 

100.0 

98.7 

52.5 

17.5 

4 

.185 

99.5 

90.5 

6 

.131 

97.4 

78.0 

8 

.093 

91.2 

67.3 

9.1 

0.1 

10 

.065 

81.0 

57.0 

14 

.046 

69.6 

17.7 

16 

.042 

20 

.0328 

5S.6 

39.5 

2.1 

00 

28 

.0282 

12.5 

27.4 

35 

.0164 

23.1 

14.2 

48 

.0116 

11.0 

6.3 

65 

.00S2 

5.0 

2.:. 

100 

.0058 

1.8 

0.8 

200 

.0029 

0.8 

0.3 

Table  ■'>.  Relative  Strength  of  1  to  3  Mortar  Made  with  Each 
of  the  Fine  Aggregates.  Compressive  strength  (lb.  per 
square  inch). 

1   to  3  by  weight  1  to  3  by  moist  loose  vol. 

%-in.    sand         14-in.    sand        's-in.    sand      14-in.    sand 

7  days  1603  2165  2173  2575 

28  days  2798  3730  3455  3843 

52  days  3201  4043  *3718  *4138 

Each  value  is  average  of  three  tests.     *47  days. 

Table  6.  Relative  Strength  of  Concrete  in  Arbitrary  1:2:!, 
Proportions.  Measurement  Being  by  Moist  Volumes.  Each 
value  is  the  Average  of  three  tests. 


div 


Series  I — Av.  Compressive 
Strength  at  28  days  (lb.  per 

sq.  inch)    

Series  II — Av.  Compressive 
Strength  at  2S  days  (lb.  per 
sq.  inch)    


rregates 

ided   on 
n     sieve 


;gregates 
tided  on 
-in.    sieve 


Proportion     (moist 
volume)     1.2.4 
i  ■  gates 
divided    on 

1  i-in     si . ■  v  e 


Series  III — Av.  Compressive 
Strength  at  2S  days  (lb.  per 

sq.    inch)    2540  2 

Different  batch  of  cement  from  Series  I  and  II. 


Proporti" 


Proportions     i  moist 
1  :o'.534 


Series  IV — Av.  Compressive 
Strength  at  2S  days  (lb.  per 
sq.   inch)    


Aggregates 
divided   *>n 

14-in.    sieve 


GRAVEL  AGGREGATE  FOR  CONCRETE 


PLATE  H 
Relative  Strength  of  /to  >3  Mortar. 
Sand  Passing  — I'  Mesh 
Sand  Passing  -^"Mesh 


Proportions  1  to  5  by  dry  weights. 

Material:      Lafayette   bank    gravel    passing    %-inch    sieve. 
Cement  was  mixture  of  Atlas,  Alpha,  Lehigh,  Universal. 


Series  V — Av.  Compressive 
Strength  at  28  days  (lb.  per 
sq.  inch)    


Aggregates 
divided  on 
No.  S  sieve 


2655 


Aggregates 
divided  on 
H-in.    sieve 


2375 


DISCUSSION  OF  RESULTS. 

1.  The  average  specific  gravity  of  2.65,  as  given  in  Table 
1,  shows  the  material  to  be  of  average  grade  as  to  weight  and 
quality. 

2.  Table  2  and  curve  Plate  II  illustrate  the  variation  of 
each  fine  aggregate  as  to  weight  and  voids  when  the  contained 
moisture  varies  from  0  to  5  per  cent,  of  the  dry  weight.  It 
is  seen  that  as  the  per  cent,  of  moisture  in  each  of  the  sands 
increases  the  unit  weight  decreases  and  the  voids  increase. 
An  average  moisture  content  of  these  sands  may  be  taken  as 
from  2  per  cent,  to  5  per  cent. 

On  account  of  the  change  in  weight  and  volume  of  these 
sands  with  a  change  in  amount  of  moisture,  it  is  necessary, 
for  accurate  work,  to  assume  an  average  moisture  content  and 
then  determine  an  average  unit  weight  and  thereafter  to  de- 
termine by  weight  amounts  of  material  for  any  given  pro- 
portion. 

The  voids  are  greater  and  the  weight  per  cubic  foot  less 
for  all  moisture  contents  in  the  fine  aggregate  screened  thru 
the  %-inch  screen  than  in  the  fine  aggregate  screened  thru 
the  ^-inch  screen. 

3.  In  Table  3  may  be  seen  the  voids  and  weight  per  cubic 
foot  of  the  coarse  aggregates.  The  weight  is  greater  and 
the  voids  less  in  the  material  graded  from  %-inch  to  1%-inch 
than  in  the  material  from   Vrinch  to  l^-inch. 


4.  The  average  grading  of  the  materials  as  to  size  is 
shown  in  Table  4  and  curve  Plate  III.  By  inspection  of  the 
curves  and  data,  it  will  be  seen  that  the  amount  of  material 
between  %-inch  and  14-inch  in  the  various  aggregates  is  as 
follows: 

Per  cent,  by  dry  weight,  of  contained  ma- 
Aggregate  terial  between   %-in.  and  %-in.  screen. 

Vs-in.-O-in 4      per  cent. 

^-in.-l'/i-in 38.5  per  cent. 

^-in.-O-in '. .  .  .24      per  cent. 

^-in.-lVi-in 14      per  cent. 

5.  The  relative  value  of  the  fine  aggregates  as  a  mortar 
producing  material  is  shown  in  Table  5  and  curve  Plate  II. 

One  to  three  mortar  from  ^-inch-O  sand  is  stronger  than 
1  to  3  mortar  from  Vs-inch-O  sand.  This  is  probably  due  to 
its  better  grading.  The  difference  in  strength  is  less  when  the 
proportion  of  cement  to  aggregate  is  taken  on  a  basis  of  moist 
loose  volume  as  measured  in  practice,  rather  than  by  dry 
weight. 

6.  The  strength  of  the  concrete  for  a  1:2:4  proportion  by 
volume  is  greater  when  the  line  of  division  between  the  fine 
and  coarse  aggregate  is  the  %-inch  screen,  than  when  line 
of  division  is  the  14-inch.  This  is  shown  by  the  averages 
from  Series  I  and  II. 

In  Series  III  and  IV,  Table  6,  in  which  the  amount  of  %- 
inch-0  sand  is  reduced,  the  difference  in  strength  is  not  so 
clearly  defined.  In  Series  III,  the  aggregate  divided  on  the 
%-inch  screen  has  greatest  strength,  while  in  Series  IV,  using 
a  little  less  of  %-inch-0  sand,  the  aggregate  divided  on  the 
!4-inch  screen  has  the  greatest  strength.  In  Series  III  and  IV 
the  comparison  in  strength  is  made  between  the  adopted 
standard  1:2:4  mix  of  aggregate  divided  on  the  %-inch  and  a 

plate  m 

Sieve    Analysis  Curves 
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Sand  and  Gravel  as  Received 
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new  proportion  for  the  aggregates  divided  on  the  %-inch 
screen,  as  explained  in  Method  of  Tests. 

Series  V  indicates  that  for  an  aggregate  whose  maximum 
size  of  particle  is  %-inch  such  a  proportion  may  be  selected 
using  materials  divided  on  the  %-inch  screen  that  the  strength 
of  the  resulting  concrete  will  be  equal  to,  if  not  greater,  than 
when  the  aggregates  are  divided  on  the  14-inch  screen. 

No  comparisons  may  be  made  between  series  because  dif- 
ferent batches  of  cement  were  used  in  making  up  the  different 
series. 

PLATE  LV 

%5iEva  AnALYSis  Curves  ShiowiriG 

Mixtures  ofCemeht Pl-uj  Aggregate 

In  Series   I,H,M,JY 
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CONCLUSIONS. 

The  results  of  the  tests  as  reported  would  seem  to  indi- 
cate that  for  the  aggregate  tested  and  the  assumed  proportion 
that  the  resulting  concrete  is  as  strong  if  not  stronger  when 
the  line  of  division  is  on  the  Vs-inch  screen  than  when  the 
line  of  division  is  on  the  14-inch  screen. 

Whether  this  would  be  true  for  all  ranges  of  aggregates 
and  all  proportions  remains  a  subject  for  further  investigation. 

Acknowledgement. — The  skill  and  care  of  Professor  Sco- 
field  in  carrying  out  these  tests  are  thankfully  acknowledged. 
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Converted  Into  Boosters 
for  Hard  Surfaced  Roads 


A  prominent  banker  from  Kansas  City  stated  he  had  toured 
across  New  York  state,  thru  the  Adirondacks,  into  Vermont 
and  the  White  Mountains,  then  to  Maine  and  along  the  east 
coast  to  Boston  and  the  shore  line  to  New  York.  Prom  there 
he  drove  along  the  coast  roads  of  New  Jersey,  and  then  inland 
to  Washington.     Commenting  on  his  trip,  he  said: 

"From  the  time  we  started  east  from  Buffalo  until  we 
arrived  here  we  have  hardly  been  off  a  hard  surfaced  high- 
way, and  it  is  certainly  a  revelation  to  know  so  many  miles 
may  be  traveled  with  such  perfect  comfort  and  such  surety 
of  road  conditions  as  has  been  our  experience.  I  am  told  that 
we  are  not  yet  thru  with  it,  as  we  shall  continue  on  this  thru 
Maryland  on  our  homeward  trip.  During  this  trip  we  have 
met  many  a  westerner  and  several  friends  on  tour,  and  each 


is  enthusiastic  in  his  praises;  each  is  a  convert  to  the  type 
of  road  we  have  experienced  and  all  of  us  are  going  back 
home  with  two  fixed  resolves;  one  is  to  repeat  our  trips  next 
year,  but  more  important  than  that  will  be  the  propaganda 
of  education  which  we  shall  spread  as  to  the  value  of  the 
hard  surfaced  road  out  in  our  great  prairie  land.  We  have 
the  wealth,  but  it  has  only  been  such  experiences  as  ours  that 
will  teach  the  value  of  the  highway  that  can  be  traveled 
regardless  of  weather,  both  as  automobilists  on  pleasure  bent 
and  as  raisers  of  foodstuffs  that  must  be  hauled  to  market 
regardless  of  weather  conditions  and  with  regard  only  to 
market  conditions.  We  have  all  become  converts  and  boosters 
for  the  hard  surfaced  road." 


WATER  WORKS  of  VALPARAISO,  IND 

By  E.  I  .  Loomis,  Superintendent  Valparaiso  Home  Water  Company. 


This  description  of  the  plant  and  de- 
velopment of  the  ivater  company  serving 
the  city  of  Valparaiso,  Indiana,  is  of  a  na- 
ture not  usually  obtainable  from  operators 
of  ivater  plants  owned  by  private  corpora- 
tions. It  is  what  every  plant  operator 
should  be  willing  to  supply,  and  if  all  were 
equally  free  with  their  statements  of  condi- 
tions, methods  and  results  there  would  be 
less  complaint  concerning  private  owner- 
ship of  public  utilities,  because  there 
would  be  more  knowledge  of  the  difficulties 
to  be  overcome  and  better  appreciation  of 
the  efforts  of  the  companies  to  overcome 
them.  Of  course,  there  are  companies 
which  could  not  afford  to  be  as  frank  as  Mr. 
Loomis  is,  but  the  majority  of  the  privately 
owned  plants  would  find  it  to  their  advan- 
tage to  take  the  public  into  their  confidence, 
at  least  as  far  as  this  paper  does. 


T 


iHE  city  of  Valparaiso,  Indi- 
ana, obtains  the  principal 
portion  of  its  water  supply 
from  Flint  Lake,  the  largest  and 
lowest  of  a  chain  of  six  lakes  situ- 
ated three  miles  distant  from  the 
city.  These  lakes  aggregate  about 
one  square  mile  in  area,  and  owing 
to  the  fact  that  they  are  exclusively 
fed  by  the  natural  rainfall  over  a 
watershed  about  four  square  miles 
in  extent,  the  water  is  of  excep- 
tional softness,  and  when  filtered, 
it  becomes  of  ideal  quality,  both  for 
family  and  industrial  uses. 
Until  five  years  ago,  notwithstanding  the  constant  pump- 
age  during  a  period  of  twenty-five  years,  these  lakes  showed 
practically  no  decrease  in  supply.  On  account  of  the  light 
rainfall  which  was  far  below  normal  at  Valparaiso  for  a  few 
years,  however,  the  water  line  of  the  lakes  steadily  receded, 
thus  making  a  system  of  wells  necessary  as  an  additional 
source  of  supply,  temporarily  at  least.  Altho  resulting  in 
much  harder  water  than  that  obtained  from  the  lake,  and 
therefore,  not  so  desirable,  the  wells  were  sunk  thru  a  depth 
of  fifty  feet  of  fine  water-bearing  sand,  where  it  is  believed  an 
inexhaustible  supply  of  clear,  cold  and  healthful  water  has 
been  found. 

In  18S5  the  original  plant  was  constructed  by  the  Michigan 
Pipe  Company,  of  Bay  City,  Mich.  In  1904  it  was  purchased 
and  has  since  been  owned  and  operated  by  the  Valparaiso 
Home  Water  Company,  a  corporation  composed  of  citizens  of 
Valparaiso. 

Since  taking  over  the  property,  the  local  company  has 
practically  rebuilt  and  equipped  anew  the  entire  power  plant, 
including  boilers,  coal  storage  room,  wells,  electric  lighting 
system,  laboratory,  new  pumping  engine  and  a  complete  con- 


crete filtration  plant.  Much  of  the  old  equipment,  however, 
has  been  repaired  and  left  in  position  for  reserve  or  emer- 
gency use. 

The  main  superstructure  and  wings  of  the  plant  are  of 
brick  and  concrete,  being  of  ample  dimensions  and  suitably 
divided  into  boiler,  engine,  filter,  machinery,  laboratory  and 
chemical  rooms.  The  concrete  coal  supply  room  has  storage 
capacity  for  750  tons. 

Pumping  direct  from  the  plant  to  the  city,  the  plant  has 
a  total  daily  capacity  of  4,500,000  gallons,  the  following  pumps 
being  available  for  this  service: 

fl.  Gaskell-Holly,  horizontal,  crank  and  fly-wheel,  non- 
compound,  condensing,  poppet  valve  gear,  inside  center-packed 
plunger,  with  attached  air  and  feed  pumps.  Size,  20  by  12  by 
18  inches.     Capacity,  1,500,000  daily.     Installed  1885. 

2.  Dean  of  Holyoke,  duplex,  plunger  and  ring  type.  Size, 
16  by  10%  by  10  inches.  Capacity,  1,000,000  daily.  Installed 
in  1902  for  emergency  use  only  and  not  for  regular  duty. 

3.  Canton-Hughes,  Wooster,  Ohio,  cross-compound,  crank 
and  fly-wheel,  Meyer  gear,  outside  center-packed,  with  con- 
denser in  suction  and  attached  air  and  feed  pumps.  Size, 
10%  by  19  by  9%  by  18  inches.  Capacity,  2,000,000  gallons 
daily.  Installed  1913.  Guaranteed  duty  eighty  million  foot 
pounds  per  thousand  pounds  dry  steam  at  one-half  capacity. 

Water  gravitates  thru  two  12-inch  pipe  lines  from  the  lake 
to  the  intake  well.  It  is  then  lifted  to  the  sedimentation  basin 
of  the  filter  plant  by  a  6-inch  Lawrence  "Vortex"  centrifugal 
engine-driven  pump.  A  No.  8  Lawrence  "Vortex"  centrifugal 
engine-driven  pump  is  used  for  washing  the  filter  beds.  These 
two  Lawrence  machines  are  inter-connected  so  that  the  wash 
pump  may  also  be  used  for  pumping  raw  water,  and  that  the 
raw-water  pump  may  also  be  used  for  emptying  the  sedimenta- 
tion basin. 

Two  10  by  36-inch  and  one  12  by  30-inch  A.  D.  Cook  deep 
well  pumps,  combined  capacity  1,120,000  gallons  daily,  lift 
the  water  from  the  wells  when  they  are  in  use,  and  deliver 
the  same  either  into  the  intake  well  or  into  the  clear-well 
reservoir  where  it  may  be  mixed  with  the  filtered  water  from 
the  lake  before  being  pumped  to  the  city. 

During   the   outing  season   each   summer   a   large    number 


CENTRIFUGAL  PUMPS  for  lifting  water  to  mixing 

chamber,  to  flow  thence  thru  coagulating  basin  and 
filters  to  the  main  pumps:  and  for  pumping  water  to 
wash  the  filters. 


Ill 
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THE  PLANT  of  the  Valparaiso  Home  Water  Com- 
pany. Pumping  and  filter  station  in  background,  small 
ini in/}  houses  over  deep  wells  in  foreground.  Residence 
of  employe  at  the  right. 

of  cottages  about  the  shores  of  the  lakes  are  occupied  by 
persons  from  Valparaiso,  Chicago  and  other  cities,  the  natural 
scenery  and  forests  surrounding  the  lakes  affording  a  most 
inviting  spot  to  those  seeking  outdoor  pastime  and  recreation. 
An  interurban  street  railway  line  passes  the  shores  of  the 
lakes,  connecting  the  same  direct  with  the  cities  of  Gary, 
Hammond,  Laporte,  Chesterton  and  Valparaiso.  Thus,  the 
summer  population  is  very  rapidly  increasing  from  year  to 
year.  With  a  number  of  good  hotels,  dancing  pavilions,  the 
various  amusements,  all  in  addition  to  the  fascination  of  good 
fishing  and  fine  bathing  beaches,  it  is  small  wonder  that  there 
are  always  hundreds,  and  many  times,  upon  special  occasions, 
several  thousand  persons  present  and  participating  in  these 
enjoyments.  Naturally,  the  drainage  from  ground  about  these 
places  is  toward  the  lake,  and  while  no  bad  effect  has  thus 
far  been  observed,  the  possibility  for  contamination  of  the 
water  supply  from  this  source  is  considerable,  to  say  the 
least.  In  addition  to  the  possibilities  of  contamination  from 
drainage,  there  has  always  been  more  or  less  complaint  from 
water  consumers  during  a  portion  of  each  summer  because 
of  an  algae  growth  in  the  lakes,  with  the  resultant  odors 
emanating  from  the  decomposition  of  the  same. 

On  account  of  these  conditions,  unusual  to  most  water 
plants,  and  acting  upon  the  advice  and  counsel  of  the  State 
Board  of  Health,  as  w-ell  as  experts  whose  aid  was  sought  in 
order  to  overcome  these  difficulties,  the  Home  Water  Company 
installed  a  complete  concrete  mechanical  filtration  plant,  a 
detailed  report  of  which  would  here  seem  to  be  worth  while 

In  designing  this  plant  provision  was  made  for  the  aera- 
tion of  the  water  during  the  troublesome  algae  period.  The 
general  design  was  intended  to  minimize  as  much  as  possible 
the  labor  required  in  operation  and  at  the  same  time  to  install 
a  plant  that  would  be  low  in  first  cost  and  also  give  satisfac- 
tory efficiency. 

The  plant  consists  of  three  concrete  filter  units,  having 
a  total  capacity  of  2,000,000  gallons  per  day.  Two  of  these 
units  are  fully  equipped,  the  third  to  be  placed  in  operation 
as  the  growth  in  water  consumption  may  require.     Below  the 


filters  is  located  the  clear  water  basin  of  approximately  100,- 
000  gallons  capacity.  Immediately  adjoining  the  filter  build- 
ing is  the  concrete  sedimentation  basin  which,  with  a  ca- 
pacity of  135,000  gallons,  is  partially  inclosed  and  partially 
exposed.  An  ell  or  wing  of  the  building  is  carried  over  one 
end  of  this  basin,  and  in  this  wing  are  installed  the  coagu- 
lating apparatus  and  storage  room  for  coagulants. 

From  the  intake  well  the  water  is  pumped  in  its  raw  state 
into  the  mixing  chamber,  where,  discharging  over  a  funnel 
about  four  feet  above  the  water  line  and  dropping  freely 
thru  the  air,  it  has  an  opportunity  for  aeration  in  the  fall 
and  the  carrying  down  of  the  air  into  the  mixing  chamber 
produces  the  desired  result  in  eliminating  the  odors. 

Whenever  more  air  becomes  necessary  for  oxidation  than  is 
available  in  this  way,  however,  there  is  provided  a  small  air- 
compressor  and  storage  tank.  This  is  arranged  to  pump  air 
thru  a  perforated  grill  of  brass  pipe  that  is  placed  across  and 
near  the  bottom  of  the  inlet  chamber.  The  water  passes  out 
of  the  inlet  chamber  at  the  bottom  thru  a  sluice  valve  into 
a  perforated  conduit  which  extends  across  the  end  of  the 
basin,   passing  around  the  baffle  wall  dividing  the  basin  and 
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NEW  CANTON-HUGHES  PUMP  of  2.00(1  000  gallons 
capacity,  one  of  three  used  to  pump  intend  water  by 
direct  pressure  thru  the  distribution  system  to  con- 
sumers. 


WATER  WORKS  OF  VALPARAISO,  IND. 


under  the  building,  coming  back  to  the  outlet  overflow  box, 
which  is  connected  to  a  concrete  conduit  which  conveys  the 
water  to  the  filters.  This  outlet  box  also  is  connected  to  the 
inlet  chamber  by  a  sluice  gate,  so  that  when  the  necessity 
arises  for  cleaning  out  the  coagulant  the  filter  plant  can  be 
continued  in  operation  by  by-passing  the  water  directly  to  the 
filters  from  the  inlet  chamber. 

In  the  center  of  the  filter  is  a  double  valve  which  is  used 
for  admitting  the  treated  water  to  the  filter  beds  and,  in  the 
process  of  washing,  allowing  the  wash  water  to  pass  from  the 
beds  thru  a  connecting  conduit  into  the  sewer  which  is  formed 
in  the  supporting  wall  of  the  front  of  the  filter. 

Thus,  the  only  pipe  line  in  the  gallery  is  the  wash  water 
line  for  conveying  the  water  under  pressure  from  the  wash 
pump  to  wash  the  filters.  These  filters  were  installed  with- 
out the  use  of  any  agitating  apparatus,  it  being  considered 
that  because  of  the  character  of  the  water  to  be  treated,  sat- 
isfactory results  would  be  obtained  with  the  use  of  water 
alone  for  washing.  Experience,  however,  taught  the  con- 
trary to  be  true,  and  a  complete  air-wash  system  has  been  in- 
stalled. Passing  thru  a  conduit  and  admitted  to  the  filter 
beds,  the  water  then  passes  or  filters  thru  the  sand  beds  and 
is  received  into  the  clear-well  beneath  the  filters,  whence  the 
high-service  pumps  deliver  it  into  the  city  mains. 

Altho  the  plant  is  equipped  for  the  use  of  lime,  iron  or 
alum,  the  coagulant  thus  far  used  has  been  exclusively  alum. 
In  all,  there  are  four  concrete  solution  tanks,  which  are 
equipped  with  mechanical  agitators.  These  tanks  are  about 
six  feet  square  and  five  feet  deep.  The  discharge  from  them 
is  into  the  concrete  orifice  box,  the  solution  passing  thru 
finely  graduated  orfices  and  being  carried  from  there  to  the 
point  of  application  by  gravity. 

The  low  service  pumps  are  connected  up  so  that  they  can 
be  used  interchangeably,  thus  accomplishing  practically  the 
same  result  as  a  double  installation  for  service  in  case  of 
emergency. 

After  a  visit  to  this  plant  and  having  made  many  careful 
analyses  of  the  filtered  and  raw  water,  Dr.  H.  E.  Barnard, 
state  food  and  drug  commissioner  and  chemist,  once  said: 
"When  in  efficient  operation,  this  method  of  treatment  will 
remove  all  suspended  matter,  abstract  practically  all  color 
due  to  organic  decomposition  and  will  remove  9S  per  cent, 
of  the  bacteria  present.  Such  purification  renders  the  ordi- 
nary water  quite  safe  and  potable,  and  water  of  the  type  ob- 
tained from  Flint  Lake  should  be  of  unquestionable  quality. 
It  is  greatly  to  be  regretted  that  water  of  such  ideal  charac- 
teristics for  drinking  and  domestic  purposes  as  that  normally 
supplied  by  Flint  Lake  should  be  subject  to  pollution.  But 
as  this  unfortunate  condition  cannot  be  relieved,  proper  fil- 
tration must  be  relied  upon  to  protect  the  health  of  the  com- 
munity.    This  can  be  obtained  with  the  system  installed." 

The  distributing  system  of  the  plant  consists  of  over  twen- 
ty-two miles  of  "Michigan"  improved  water  pipe,  ranging  in 
sizes  from  4  to  12  inches,  as  follows:  Four-inch  pipe,  74.44C 
feet:  6-inch  pipe,  23,453  feet;  8-inch  pipe,  718  feet:  10-inch 
pipe,  2,475  feet;  12-inch  pipe,  16,177  feet.  There  are  145  hy- 
drants on  the  lines. 

Altho  much  of  this  pipe  has  been  installed  twenty-eight 
years,  during  all  of  which  time  it  has  been  under  constant 
direct  pressures  ranging  from  40  to  125  pounds,  it  has  thus 
far  shown  but  slight  signs  of  deterioration,  and  it  is  confi- 
dently believed  to  be  good  for  many  years'  service  yet  to 
come.  The  system  is  free  from  leakage  and  the  annual  main- 
tenance cost  is  meager.  In  fact,  so  satisfactory  has  experi- 
ence demonstrated  this  pipe  to  be  that  it  is  used  exclusively 
in  all  the  new  installation  work.  When  properly  made  and 
installed,  if  kept  constantly  filled  with  water  and  free  from 
air,   the   life  of  this   pipe   is   apparently   interminable.     More- 
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PURIFICATION'  PROCESS  of  Valparaiso  Some 
Wati'r  Company.  ABOVE,  chemical  solution  tanks: 
CENTER,  portion  of  coagulating  basin:  BELOW,  por- 
tion of  filter  beds,  showing  part  of  operating  gallery. 


over,  on  account  of  its  high  economy  in  construction,  as  well 
as  for  its  sanitary  service  in  keeping  the  water  cool,  fresh 
and  pure,  it  has  proven  itself  to  be  especially  desirable.  The 
entire  distributing  system  at  Valparaiso  is  made  to  withstand 
a  pressure  of  200  pounds. 

Since  the  local  management  began  the  operation  of  the 
plant  in  1904,  improvements  to  the  plant  equipment  and  ex- 
tensions to  the  distributing  system  have  been  made  at  a  total 
cost  of  $70,000.00.  Not  only  have  these  improvements  been 
made  and  paid  for  out  of  the  earnings  of  the  plant,  but  the 
bonded  debt  has  been  reduced  to  the  extent  of  $35,000.00  as 
well,  leaving  at  the  present  time  outstanding  a  bonded  debt 
of  only  $55,000.00,  with  no  floating  indebtedness  of. any  kind 
vhatsoever  against  the  plant. 
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OFFICE  of  Valparaiso  Home  Water  Company,  show- 
ing Superintendent  Loomis  at  his  desk,  accessible  im- 
diately  to  all  callers. 
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The  difference  in  cost  of  pumping  under  the  various  con- 
ditions is  indicated  for  the  Holly-Gaskell  pump  by  the  average 
cost  of  pumping  direct  from  the  wells  thru   the  distribution 


being  1.G37  cents  per  1,000  gallons;  pumping  thru  the  filters, 
2.231  cents  per  1,000  gallons,  and  pumping  from  the  wells, 
2.2  cents  per  1,000  gallons.  The  Canton-Hughes  pump  gives 
somewhat  lower  cost. 

During  one  year  over  300,000,000  gallons  of  water  are 
pumped  and  delivered  to  the  citizens  of  Valparaiso.  The  total 
cash  receipts  for  this  period  are  over  $30,000,  and  the  total 
operating  expenses  are  about  $17,000. 

The  business  affairs  of  the  company  are  directed  by  a 
board  of  five  directors,  all  of  whom  are  local  business  men. 
The  president  of  the  company  is  Oliver  P.  Kinsey,  vice  presi- 
dent of  Valparaiso  University.  Other  directors  are  John  W. 
Sieb,  Stephen  L.  Finney,  Schuyler  C.  Billings  and  Melvin  J. 
Stinchfield.  The  active  management  of  the  business  devolves 
upon  the  superintendent,  E.  L.  Loomis.  The  power  and  filtra- 
tion plants  are  in  charge  of  J.  F.  Bradley,  chief  engineer  and 
bacteriologist. 

It  is  the  constant  aim  of  the  company  to  maintain  its  plant 
in  the  highest  state  of  efficiency  and  to  give  its  patrons  the 
very  best  service  possible. 


THE  WALL  OF  THE  CITY  OF  LONDON 


Though  Paris  has  well-preserved  fortifications  which  com- 
pletely surround  the  older  portion  of  the  city,  London's  walls 
disappeared  long  ago,  except  for  a  half  dozen  fragments  which 
are  preserved  as  examples  of  Roman  and  medieval  construc- 
tion. 

An  interesting  fragment  of  the  original  Roman  work  is 
found  in  the  basement  of  a  modern  business  block  near  Tower 
Green.  Regular  rows  of  Kentish  ragstone  alternate  with  flat, 
red  tiles,  and  both  are  laid  in  cement  which  is  harder  than 
either  the  stone  or  brick.  This  old  wall  forms  the  rear  foun- 
dation of  the  modern  structure. 

Another  section  of  Roman  wall  was  recently  unearthed  in 
the  courtyard  of  the  new  general  postoffice.  It  is  viewed  by 
descending  into  a  crypt  built  to  contain  the  relic  of  antiquity. 

Sections  of  rebuilt  Roman  construction,  with  the  red  tiles 
irregularly  mingled  with  courses  of  stone,  are  to  be  seen  in 
the  graveyard  of  St.  Giles,  Cripplegate,  in  what  is  said  to 
have  been  a  bastion  of  the  old  wall,  and  in  two  fragments,  one 
of  them  in  the  churchyard  of  St.  Alphage,  and  another  at  the 
rear  of  St.  Botolph,  Aldgate. 

Portions  of  the  Tower  of  London  were  erected  on  the  wall 
which,  extending  around  the  square  mile  comprising  the  ear- 
lier city,  defines  what  is  still  known  as  the  City  of  London,  as 
distinguished  from  the  great  metropolitan  area. 


Station  Entrances  on  Boston  Subways 


By  W.  B.  Consul,  Concord,  Mass. 


Too  often  the  designing  of  subivay  sta- 
tions and  similar  openings  upon  the  street 
has  been  a  matter  of  routine,  and  it  is  a 
pleasure  to  read  a  description  of  a  number 
of  designs  made  with  the  express  purpose 
of  fitting  the  structures  to  their  surround- 
ings as  nearly  as  possible.  The  designs 
here  shown  are  no  two  alike  and  show  the 
attempt  at  conformity  with  adjoining  exist- 
ing structures.  The  structures  themselves 
show  this  even  better  than  these  photo- 
graphs, which  are  naturally  taken  in  such 
manner  as  to  emphasize  the  subway  en- 
trances, ivhereas  on  the  ground  the  effect  is 
to  make  them  relatively  inconspicuous,  tho 
sufficiently  evident  to  advertise  their  pres- 
ence to  those  needing  to  use  them. 


IN  the  construction  of  the  new  Boylston  street  subway,  in 
Boston,  Mass.,  the  transit  commissioners  expended  much 
care  on  the  superstructures  of  the  entrances  and  exits  of 
the  stations.  The  subway  pierces  the  high-class  Back  Bay 
section  of  the  city,  has  two  stations  between  Boylston  and 
Tremont  streets  and  its  outlet  at  Beacon  street  and  Common- 
wealth avenue.  The  stations  are  Copley  and  Massachusetts, 
at  the  square  and  avenue  respectively. 

At  Copley  Square  is  a  single  eastbound  station  superstruc- 
ture (Fig.  1)  which  provides  both  entrance  and  exit.  It  is 
of  elaborate  and  tasteful  design  and  stands  near  the  north 
wall  of  the  Boston  Public  Library.  The  station  structure  is 
composed  of  cast  iron  and  wired  glass,  and  harmonizes  with 
the  architecture  of  the  library  building.  Except  for  the  direc- 
tion signs  on  either  side,  of  white  on  blue  glass  background; 
and  a  wooden  sign  which  protrudes  from  the  center  of  the 
hood,  the  structure  might  readily  be  taken  for  the  entrance 
to  a  conservatory  or  other  fine  municipal  building.  The  cost 
of  th#  above-ground  erection  was  about  $10,000. 

The  westbound  Copley  station  is  provided  with  an  entrance 
and  exit  (Fig.  2),  one  on  either  side  of  Dartmouth  street, 
penetrating  the  broad  sidewalk,  which  has  been  widened  some- 
what to  give  room.  For  each  of  these  openings  a  low  hood 
is  provided,  which  covers  one-half  of  a  granite  base  4.5  feet 
high  above  the  sidewalk.  The  arching  hood  is  of  concrete 
with  a  bronze  and  copper  canopy  over  it.  This  type  of  en- 
trance-exit offers  little  obstruction  to  the  view,  being  low  and 
relatively  inconspicuous,  and  is  least  objectionable  to  nearby 
property  holders,  which  are  here,  on  one  side,  a  church,  and 
on  the  other,  stores  and  offices. 

The  cost  of  the  two  substantial  structures  serving  the 
westbound  station  was  between  $5,000  and  $6,000  each,  the 
polished  stone  and  bronze  castings  representing  considerable 
skill  besides  value  of  materials. 

The  Massachusetts  avenue  station  (Fig.  3)  comprises  a 
stairway  entrance  and  exit,  and  a  waiting  room  on  the  street 
level  for  transferring  passengers.  A  concrete  building  about 
35  by  30  feet  is  erected  above  the  tunnel  on  property  that  the 
Transit  Commission  acquired,  demolishing  the  large  building 
that  stood  on  the  lot.     The  entrance  structure  was  left  in  the 


rough,  so  far  as  its  exterior  walls  are  concerned,  it  being  the 
commission's  purpose  to  sell  the  ground  area  surrounding  the 
building,  and  eventually  a  business  block  will  probably  be 
erected  around  and  enclosing  the  station. 

An  earlier  type  of  subway  station,  built  at  the  time  of  the 
first  subway  construction  in  Boston,  is  of  granite,  with  wired 
glass  roof  set  in  copper  frame  and  sufficiently  high  to  house 
the  whole  stairway  and  lobby  area  and  also  provide  sign 
space  over  the  entrances  and  exits.  Of  these  structures  there 
are  eight  on  Boston  Common— four  at  Park  and  four  at  Boyl- 
ton  street— and  one  each  at  Adams  and  at  Scollay  Squares. 

The  Common  station  superstructures  have  15-foot  stair- 
ways. The  wall  windows  are  covered  externally  with  a  bronze 
grill  work,  which  gives  the  effect  of  small,  triangular  glass 
panes.  The  Scollay  Square  structure  has  high,  arched  win- 
dows, and  the  tile  roof  contracts  to  a  square  tower  with  a. 
clock  on  each  face.  The  Haymarket  Square  station  is  of  steel, 
with  low,  overhanging  roof. 

The  earlier  structures  of  this  general  type  were  practicable 
where  ample  space  was  available,  as  on  the  Common.  Their 
durability  in  the  center  of  the  squares  mentioned  is  open  to 
question,  particularly  with  the  increase  in  street  traffic  since 
they  were  erected. 

A  third  underground  system  in  Boston  is  the  Washington 
street  tunnel.  Here  the  prevailing  type  of  entrances-exits  is 
thru  the  street  floor  and  basement  of  business  buildings. 
Such  use  was  made  at  Summer  and  Winter  streets,  at  Boyl- 
ston and  Essex,  and  at  Milk  street.    The  State  street  entrance 

SUBWAY  STATION"   at   the  Boston   Public  Library, 

mi  ornamental  iron  and  alass  structure. 
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ENTRANCE  AND  EXIT 
street  subway  .station.  An 
hood  with  a  granite  base. 

is  thru  the  lower  floor  of  the  old  State  House,  and  at  Milk 
street  an  exit  and  entrance  are  provided  by  two  concrete 
hoods  in  an  area  between  the  Old  South  church  and  a  nearby- 
block.  These  coverings  are  relatively  inconspicuous,  obstruct 
no  valuable  light,  and  at  the  same  time  form  adequate  pro- 
tection from  the  weather. 

The  East  Boston  tunnel  is  provided  with  a  two-story  struc- 
ture at  State  street  and  Atlantic  avenue.  The  tunnel  at  this 
point  is  far  below  the  street  level,  as  the  harbor  under-pass 
is  approached,  and  elevators  are  installed  to  convey  passengers 
from  the  station  platform  to  the  street  and  to  the  level  of 
the  elevated  railway  above.  A  small  emergency  exit  is  lo- 
cated a  few  yards  west  of  the  main  structure  and  is  of  the 
typical  stone  and  pitched  roof  construction  common  to  Bos- 
ton's earlier  building. 

The  Park  street  station's  stairways  are  supplemented  by 
escalators,  which  provide  an  outlet  for  the  Cambridge  tunnel. 
One,  of  the  Reno  or  cleat  type,  comes  to  the  sidewalk  opposite 
the  foot  of  Park  street,  and  one,  of  the  Seeberger  or  stair 
type,  nearly  opposite  St.  Paul's  Cathedral  (Fig.  4).  Each  is 
provided  with  a  rectangular  glass  and  steel  hood,  with  sloping 


MASSACHUSETTS  STATION  ENTRANCE  to  Boyl- 
ston  street  subway,  arranged  for  future  commercial  use 
of  the  premises,  it  being  possible  to  erect  a  building 
around-  and  over  it. 


copper  roof,  and  affords  a  complete  protection  to  the  mechan- 
isms from  the  action  of  the  weather. 

In  the  Dorchester  tunnel,  now  under  construction  and  due 
to  be  completed  in  one  and  a  half  to  two  years,  there  will  be 
four  stations — one  at  Washington  street,  where  the  exits  and 
entrances  will  be  thru  private  property;  at  Dewey  Square, 
where  the  station  will  be  reached  directly  from  the  street; 
a  station  near  Broadway  and  Dorchester  avenue;  and  one  at 
or  near  Andrew  Square,  the  present  terminal.  Both  the  latter 
structures  are  yet  to  be  determined  upon. 

The  Transit  Commission's  engineers  point  out  the  practical 
advantages  of  the  wholly-covered  structures,  in  that  they  af- 
ford more  complete  protection  from  rain  and  snow  and  thereby 
minimizes  the  danger  of  accident  particularly  in  freeing 
weather.  On  the  other  hand,  in  positions  in  front  of  business 
houses,  where  light  and  air  are  important  considerations,  the 
low,  half-covered  structure  is  demanded,  and  is  the  prevailing 
type  under  those  conditions,  in  Boston  and  Cambridge.     The 


PLAIN  GLASS  AND  STEEL  HOOD  in  a  business 
street  over  the  escalator  at  the  Park  street  station, 
nearly  opposite  St.  Paul's  Cathedral. 

means  of  access  thru  private  property  have  obvious  disad- 
vantages in  that  less  permanence  is  assured,  such  property 
being  liable  to  reconstruction.  However,  where  public  area 
is  lacking,  either  in  the  street  or  sidewalk  space,  it  is  in- 
evitable. 

The  Boston  Transit  Commission  consists  of  five  members, 
of  whom  the  mayor  appoints  three  and  the  governor  of  Massa- 
chusetts two.  The  bonds  for  construction  purposes  are  issued 
by  the  city  of  Boston  and  the  construction  is  done  under  con- 
tract, on  plans  and  under  the  supervision  of  the  commission's 
engineer.  The  existing  tunnels  and  subways  are  leased  to  the 
Boston  Elevated  Railway  at  a  fraction  of  a  per  cent,  above 
the  yield  of  the  bonds.  The  Cambridge  tunnel  was  constructed 
by,  and  is  the  property  of,  the  Boston  Elevated  Railway  Com- 
pany. 
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Connecting  Roads  to  Mountain  Parks 

OF  DENVER,  COLORADO. 


By  Otto  B.  Thum,  Denver,  Colo. 


The  wonderful  mountain  /Kirk  and  road 
system  of  Denver,  Colorado,  is  indicated  in 
the  west  section  of  the  above  map  and  the 
roads  connecting  it  with  the  city  are  shown. 
The  county  and  state  authorities  are  pav- 
ing  these  connecting  roads  so  that  Denver 
and  the  many  tourists  visiting  the  city  can 
have  the  full  benefit  of  the  natural  and  arti- 
ficial beauties  of  the  district.  This  article 
describes  some  of  the  icork  in  progress  and 
completed,  and  the  pictures  tell  the  story  of 
the  methods  of  construction  used. 


WHILE  the  Denver  Park  Department  was  developing 
the  Mountain  Parks  System  and  constructing  perma- 
nent roads  throut,  they  did  not  lose  sight  of  the  fact 
that  the  parks  and  roads  would  be  useless  until  something 
was  done  to  overcome  the  conditions  of  the  approaches. 
(Fig.  1.) 

About  four  years  ago  the  commissioners  of  Arapahoe 
county  had  a  mile  of  concrete  road  built  by  a  contractor,  who 
knew  little  or  nothing  about  that  kind  of  road  construction. 
This  road  was  built  to  overcome  a  bad  soft  spot  on  the  main 
road  from  Denver  to  Littleton,  the  county  seat  of  Arapahoe 
county.  The  road  has  proved  to  be  a  failure,  as  a  smooth  rid- 
ing highway,  and  is  now  practically  worn  out,  even  tho  the 
commissioners  have  spent  a  great  deal  of  money  in  upkeep. 
This  piece  of  road  on  the  Littleton  course  has  always  been 
an  eye-sore  and  bugbear  to  the  cement  companies  in  Denver, 
they  claiming  that  a  cement  road  properly  built  would  wear 
for  years,  with  little  or  no  up-keep. 

In  order  to  prove  this  statement,  the  companies  submitted 
the  proposition  that  if  the  Denver  Park  Department  would 
give  them  $7,000,000,  and  do  the  grading,  they  would  guaran- 
tee to  construct  a  mile  of  concrete  road,  on  the  Morrison  road, 
beginning  at,  approximately,  one  mile  south  of  Alameda  ave- 
nue, on  Sheridan  boulevard,  and  running  one  mile  west.     The 
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companies  further  guaranteed  to  build  the  road  in  first-class 
condition,  in  every  particular,  under  the  supervision  of  a 
cement  expert,  the  width  to  be  16  feet. 

After  several  conferences  between  the  officers  of  the  cement 
companies  and  the  city,  it  was  decided  to  alter  the  specifica- 
tions to  read  as  follows: 

One-course  work  and  one  consistency  thruout. 

The  mixture  to  consist  of  1  part  Portland  cement  to  1% 
parts  sand  and  3  parts  gravel. 

The  thickness  to  be  7%  inches  in  center  and  5  inches  on 
the  side,  making  a  slope  of  2x/2  inches  from  the  crown. 

The  roadway  to  be  18  feet  wide,  with  14-inch  joints,  placed 
every  25  feet.  These  joints  to  consist  of  a  trussed  concrete 
steel  bar,  made  by  the  Trussed  Concrete  Steel  Company. 

The  filler  for  the  joints  to  be  elastite,  made  by  the  Philip 
Carey  Company. 

The  city  to  pay  $7,500,  instead  of  $7,000. 

Immediately  after  the  signing  of  the  above  specification, 
June  2,  1915,  the  park  department  made  a  new  survey  of  the 
road  and  started  to  grade  and  drain,  according  to  their  agree- 
ment, and  as  soon  as  practical  the  cement  companies  started 
on  the  road  building.  The  cement  expert  in  charge  turned  in 
the  following  report  after  completion: 
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EXPANSION  JOINT.  ABOVE,  the  joint  ready  in  its 
construction  frame  for  placing.  It  is  in  reverse  position. 
with  the  steel  protecting  plates  below  and  the  asphalted 
felt  expansion  cushion  projecting  up.  BELOW,  the 
joint  in  place,  u-ith  concrete  slab  laid  on  one  side  and 
anchoring  projections  ready  for  laying  slab  on  right 
side. 
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As  soon  as  practical  after  the  concrete  was  poured,  the 
same  was  covered  with  burlap  for  a  few  hours  to  protect  it 
from  the  sun  and  wind.  As  soon  as  the  concrete  was  suffi- 
ciently dry  to  justify  it,  the  road  was  covered  with  dirt,  this 
dirt  was  left  on  the  road  for  thirty  days,  or  until  it  was 
opened  for  traffic.  The  road  was  kept  thoroly  wet  for  two 
weeks  after  it  had  been  poured.  The  photographs  tell  the  story 
of  the  construction. 

While  this  road  is  not  yet  a  year  old,  it  has  upset  the  gen- 
eral opinion  that  scientifically  constructed  and  maintained 
roads  are  only  for  the  wealthier  communities.  While  this  mile 
of  roadway  cost  $13,098.23,  there  has  not  been  one  cent  spent 
on  upkeep  and  all  indications  are  that  there  will  be  none  spent 
this  year  or  next. 

Statistics  show  that  the  average  country  road  which  is  not 
a  thorofare  requires  an  average  yearly  expenditure  of  $500 
per  mile  to  keep  it  in  fairly  good  condition  part  of  the  time, 
protracted  wet  seasons  making  it  practically  useless  just  at  a 
time  when  those  who  use  the  road  have  time  to  go  and  come. 

The  unit  costs  of  this  mile  of  concrete  road  are  as  follows: 

Cement  cost — $1.79  per  barrel,  net,  sacks  extra,  f.  o.  b.  the 
job,  which  figures  approximately  51  cents  per  square  yard  of 
pavement. 

Sand  cost — $1.40  per  cubic  yard,  f.  o.  b.  the  job,  which  fig- 
ures approximately  11  cents  per  square  yard  of  pavement. 


Gravel  cost — $1.75  per  cubic  yard,  f.  o.  b.  the  job,  which  fig- 
ures approximately  27  cents  per  square  yard  of  pavement. 

Trussed  concrete  steel  plate  cost — $2.49  per  joint,  f.  o.  b. 
the  job,  the  road  being  IS  feet  wide  and  two  plates  at  each 
joint,  which  figures  approximately  5  cents  per  square  yard  of 
pavement. 

Elastite — Used  as  a  filler  for  the  expansion  joints,  cost  57 
cents  per  joint,  which  figures  approximately  1  cent  per  square 
yard  of  pavement. 

Laying  cost — With  all  materials  furnished  at  the  job,  was 
18  cents  per  square  yard. 
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LAYING  THE  CONCRETE.  ABOVE,  the  distribu- 
tion of  materials  and  transfer  to  mixer:  CENTER,  the 
receiving  end  of  the  mixer;  BELOW,  the  discharge  end 
of  the  mixer.     Xote  wooden  forms  along  sides  of  road. 


PHOTO    BY    WISWALL,    DENVER 


CONNECTING  ROADS  TO  MOUNTAIN  PARKS  OF  DENVER,  COLO. 
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COMPLETED  CONCRETE  ROAD  covered  with  earth 
as  promptly  as  possible  after  laying  concrete  and  kept 
sprinkled  until  concrete  is  completely  cured. 
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The  South  Golden  road,  which  in  time  will  be  the  main 
thorofare  to  the  mountain  parks,  because  it  is  a  few  miles 
shorter  and  runs  thru  a  beautiful  agricultural  section,  has 
not  had  any  work  whatsoever  done  on  it.  The  reason  for  this 
is  that  the  city  is  building  a  new  viaduct  over  the  railroad 
tracks,  Platte  river  and  Cherry  creek.  When  this  is  completed 
thi'  park  department  will  push  work  on  the  South  Golden  road. 

The  park  engineers  have  under  consideration  for  this  road 
a  9-foot  concrete  road  on  one  side  of  the  roadway  and  a  9-foot 
disintegrated  granite  road  on  the  other.  Differences  of  opinion 
again  arise  as  to  the  feasibility  of  this,  as  some  claim  that 
the  junction  of  the  two  would  be  too  noticeable,  that  when  a 
vehicle  turned  onto  the  concrete  the  wheels  would  tear  the 
granite  away. 

The  main  idea  of  the  department  is  to  construct  this  road 
half  and  half  so  that  the  entire  course  may  be  built  at  ap- 
proximately $5,000  a  mile,  and  in  the  future,  if  it  so  desires, 
it  may  widen  the  road  at  the  same  cost,  thereby  not  throwing 
a  heavy  cost  upon  the  department  all  at  once. 


Haul — The  average  haul  for  all  materials  was  ZV2  miles. 

Total  cost — Exclusive  of  grading  and  drainage,  including 
superintendence,  inspection  and  all  incidentals  not  mentioned 
above,  was  $13,098.23.  This  figures  $1.23  per  square  yard  of 
pavement. 

Engineers  hold  different  opinions  as  to  the  necessity  of  an 
lS-foot  roadbed,  stating  that,  in  their  idea,  16  feet  is  plenty 
wide,  but  this  article  deals  with  only  what  has  been  done,  and 
not  what  people  think. 

While  the  above  work  was  going  on,  the  department,  with 
small  financial  aid  from  Jefferson  county  thru  which  the  Mor- 
rison road  runs,  was  busy  widening  and  surfacing  the  balance 
of  the  17  miles  between  Denver  and  Morrison. 

The  North  Golden  or  State  Highway  No.  1,  runs  thru  a 
higher  and  more  solid  formation  than  either  the  Morrison  or 
South  Golden  road.  For  this  reason,  the  park  department  did 
what  little  work  was  necessary,  such  as  widening  out  and  sur- 
facing a  few  places.  At  the  same  time  they  built  the  first 
Mountain  Parks  System  roads,  thereby  giving  the  tourist  a 
good  road  to  the  system  as  soon  as  the  mountain  roads  were 
opened. 
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THE  COMPLETED  ROAD  is  only  less  scenic  and 
wonderful  in  beauty  than  the  mountain  park  roads 
themselves. 


Makers  of  Garbage  Trucks,  Wagons  and  Carts 

Will   you   please  inform    me    who    makes    garbage 

trucks  or  handles  same?  T.,  — ,  Mo. 

Sanitary  garbage  carts  for  one  or  two  horses  are  made  by 
George  H.  Holzbog  &  Bro.,  Jeffersonville,  Ind. 

Studebaker  Corporation,  South  Bend,  Ind.,  are  makers  of 
garbage  wagons  and  of  motor  trucks. 

The  most  satisfactory  way  of  operating  garbage  collection 
with  automobiles  seems  to  be  to  collect  the  garbage  in  wagons 
or  carts  hauled  by  horses;  these  trucks,  when  full,  being 
turned  over  as  trailers  to  an  automobile  tractor,  which  hauls 
them  rapidly  to  the  dump  and  brings  back  the  clean  wagons 
to  exchange  for  those  that  have  been  filled. 

The  Knox  Motors  Company  make  the  Knox  tractor,  which 
is  adapted  to  this  use.  The  wagons  made  by  the  firms  named 
above  can  be  fitted  for  use  as  trailers  in  this  system. 

Steel  garbage  wagon  tanks  are  made  by  the  Buckeye 
Boiler  Company,  Dayton,  Ohio,  and  the  Sims  Company,  Erie, 
Pa.,  which  are  also  applicable. 

The  Troy  Wagon  Works  Company,  Troy,  Ohio,  make  auto- 
mobile truck  trailers,  which  can  be  fitted  with  the  tanks. 

Any  motor  truck  or  truck  trailer  can  be  fitted  with  the 
steel  garbage  wagon  tanks,  regulations  in  many  cities  requir- 
ing that  the  tanks  have  tight  covers,  steel  sectional  lids  in 
some  cases  and  canvas  in  others. 

Several  articles  descriptive  of  garbage  collecting  devices, 
wagons  and  trucks  will  be  found  in  back  numbers  of  Munici- 
pal Engineering,  lists  of  which  will  be  found  in  vol.  xlvii,  p. 
292,  and  vol.  xlii,  p.  252. 


Directory  of  Cement  Manufacturers 

Will  you  kindly  advise  me  if  you  publish  a  directory 
of  the  cement  manufacturers  of  the  United  States  and 
Canada,  with  descriptions  of  plants  and  processes,  and 
the  price  of  same. 

Also  if  I  could  get  a  list  of  cement  plants  in  the 
United  States  and  Canada  using  marl  for  a  raw  material 
and  a  list  of  those  plants  using  the  wet  or  semi-wet 
process  on  dry  raw  material. 

Also  if  you  could  supply  me  with  a  detailed  descrip- 
tion or  write-up  of  the  plant  of  the  Sandusky  Portland 
Cement  Company,  at  Sandusky,  Ohio. 

K.,  Calgary,  Alberta. 

The  Directory  of  American  Cement  Industries  has  not  been 
published  since  1909.  A  list  of  cement  manufacturers  is  pub- 
lished each  year  by  The  Cement  Era,  of  Chicago,  for  $1,  which 
probably  gives  the  information  desired  as  to  users  of  marl 
and  the  wet  processes  of  making  cement.  Up-to-date  descrip- 
tions of  the  Sandusky  Portland  Cement  Company's  plants  are 
not  at  hand.  Information  concerning  them  can  probably  be 
obtained  in  considerable  detail  by  writing  to  the  company. 


Garbage  Collection  by  the  City 

We  have  a  city  of  about  four  thousand  people  and 
the  sanitary  conditions  are  not  very  satisfactory.  We 
want  a  model  to  go  by  in  framing  an  ordinance  for  the 
handling  of  the  garbage  from  the  residences  and  busi- 
ness places.  This  refers  both  to  the  wastes  from  the 
dry  closets  and  the  solid  wastes  that  accumulate  around 
any  place  in  the  course  of  time,  such  as  trash  and  the 
like.  We  are  not  able  to  agree  whether  or  not  we 
should  attempt  to  haul  all  this  stuff  away  for  the  peo- 
ple or  try  to  make  each  attend  to  his  own  part  of  it.  I 
advocate  the  city's  doing  the  work,  but  there  is  much 
opposition  to  me  in  the  city  council. 

S.,  ,  Fla. 

The  best  results  are  obtained  when  the  city  collects  and 
disposes  of  the  garbage,  if  the  work  is  put  in  charge  of  a 
competent  department,  which  has  adequate  understanding  of 
the  necessity  of  sanitary  methods  and  power  enough  to  re- 
quire their  use.  Next  best  is  the  letting  of  a  contract  for  the 
collection  under  rigid  specifications,  requiring  sanitary  meth- 
ods and  complete  removal.  If  the  city  pays  the  bill  out  of 
the  treasury,  the  method  which  will  bring  the  best  results 
under  local  conditions  should  be  chosen. 

If  the  city  cannot  pay  the  bill,  the  collection  should  be 
made  preferably  by  the  city  and  a  schedule  of  charges  for 
removal  of  garbage  and  refuse  should  be  prepared,  which 
householders  are  required  to  pay.  The  collection  of  the  gar- 
bage may  be  let  by  contract  under  these  fees,  but  there  will 
probably  be  more  friction  between  the  contractor  and  the 
householders  than  between  the  city  and  the  householders, 
especially  as  regards  the  required  payments. 

An  excellent  form  of  ordinance,  where  the  city  collects  the 
garbage  and  charges  fees  fixed  by  a  schedule,  will  be  found  in 
Municipal  Engineering,  vol.  xlvii,  p.  41,  with  some  account 
of  the  success  of  the  system. 


Life  and  Maintenance  Cost  of  Asphalt  and  Brick 
Pavements 

We  are  desirous  of  obtaining  information  relative 
to  a  comparison  between  the  costs  of  sheet  asphalt  and 
brick  pavements. 

We  are  especially  interested  in  the  comparison  of 
maintenance  costs  after  the  pavement  has  passed  the 
contractors  guarantee  period.  Also  comparative  life  of 
same. 

If  you  can  give  us  any  data  on  the  above  we  assure 
you  it  will  be  greatly  appreciated. 

W.  C.  Dickey,  City  Engineer,  Conneaut,  O. 

A  direct  reply  cannot  be  made  to  this  question,  either  as 
to  cost  of  construction  or  cost  of  maintenance. 

Brick  pavements  are  not  in  use  in  some  eastern  cities 
because  their  cost,  due  to  the  absence  of  good  paving  brick 
within  a  reasonable  distance,  is  too  high.     The  same  is  true 
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of  asphalt  in  some  western  cities.  In  Ohio,  undoubtedly,  the 
cost  of  good  brick  pavements  is  materially  less  than  that  of 
good  asphalt  pavements.  The  prices  given  from  month  to 
month  in  the  department  of  Contracting  News  in  Municipal 
Engineering  show  this.  The  exact  difference  is  determined 
by  the  local  conditions. 

As  to  durability  and  cost  of  maintenance  the  answers 
must  be  equally  indefinite  if  made  in  a  general  way,  and  to  be 
of  much  value  must  be  made  after  a  careful  study  of  the 
local  conditions. 

The  maintenance  of  a  poor  brick  street  may  well  be  more 
expensive  than  that  of  a  good  asphalt  street,  and  its  life 
shorter,  but  the  statement  may  be  reversed. 

The  city  of  Buffalo  has  kept  careful  records  for  some 
years  of  the  life  of  pavements  and  the  cost  of  repairs  and  the 
annual  reports  give  these  results.  They  are  for  Buffalo  condi- 
tions and  cannot  be  applied  directly  to  any  other  case.  Possi- 
bly individual  streets  could  be  selected  that  would  be  com- 
parable with  any  particular  street  in  another  locality,  but 
averages  are  only  to  be  applied  in  the  most  general  manner. 
With  this  warning,  the  following  figures  are  given  as  taken 
from  the  latest  report  of  the  Bureau  of  Engineering  of  the 
Buffalo  Department  of  Public  Works.  It  should  also  be  noted 
that  the  city  has  over  4,000,000  square  yards  of  asphalt  pave- 
ment in  use  and  only  about  530,000  square  yards  of  brick. 

Costs  are  hardly  applicable  in  other  cities  because  both 
asphalt  and  brick  pavements  are  laid  under  10-year  guaran- 
ties, which  increases  prices  materially,  the  average  increase 
in  prices  for  brick  pavements  being  about  15  cents  per  square 
yard  more  for  10-year  guaranty  than  for  5-year.  Some  other 
change  operated  on  asphalt  pavements  at  the  time  the  guar- 
anty period  was  extended,  which  caused  a  very  great  reduc- 
tion in  price,  fully  one-third. 

As  to  durability,  asphalt  pavements  laid  in  1898  and  sub- 
sequent years  are  still  in  use  practically  complete.  Pave- 
ments laid  prior  to  1S98  have  had  greater  or  less  amounts  of 
replacement,  and  average  age  of  pavements  laid  each  year 
varies  from  14  years  for  those  laid  in  1878  to  33  years  for 
those  laid  in  1881,  the  latter  being  still  in  use  and  adding  to 
its  average  life.  The  average  lives  given  in  the  table  from 
which  these  figures  are  taken  are  not  yet  complete,  as  a 
large  majority  of  the  streets  are  still  in  use  and  adding  daily 
to  the  average  lives. 

The  same  statement  can  be  made  even  more  emphatically 
in  the  case  of  brick  pavements,  as  they  are  still  all  in  use, 
the  first  having  been  laid  in  1889,  and  only  about  1,200  square 
yards  having  been  taken  up  on  account  of  street  widening  or 
construction  of  new  street-car  line. 

As  to  annual  cost  of  repairs  after  guaranties  have  expired, 
the  cost  of  repair  of  asphalt  streets  averaged  on  the  total 
area  of  asphalt  streets,  varied  from  1.02  cents  per  square 
yard  in  1902-3  to  8.27  cents  in  1913-14,  having  been  less  than 
5  cents  each  year  up  to  1907-8. 

The  repair  of  brick  pavements,  the  oldest  of  which  is  S 
years  younger  than  the  oldest  asphalt  pavement  in  use,  has 
varied  from  1.51  cents  a  square  yard,  averaged  on  the  total 
area  of  brick  pavements  in  use,  in  1909-10  to  6.49  cents  in 
1910-11,  having  been  4.98  cents  in  1913-14. 

Whether  these  comparisons  are  unfavorable  to  brick  or 
to  asphalt  cannot  be  determined  on  the  face  of  the  statements. 
The  area  of  brick  pavements  is  but  one-eighth  that  of  the 
asphalt  pavements  and  there  is  no  information  as  to  whether 
the  pavements  are  among  the  best  of  their  respective  kinds 
or  have  been  carelessly  constructed  or  with  inferior  mate- 
rials, or  as  to  whether  they  have  been  properly  selected  and 
designed  for  the  work  expected  of  them. 

Information  on  cost  of  construction  and  of  maintenance  of 


pavements  may  be  found  in  Municipal  Engineebing  in  many 
back  volumes,  among  the  latest  being  the  following: 

In  St.  Paul,  Minn.,  vol.  xlvii,  p.  229,  vol.  xlv,  p.  63;  in  Chi- 
cago, vol.  xlvii,  p.  184,  vol.  xliv,  p.  542;  in  Buffalo,  N.  Y.,  vol. 
xlvi.  pp.  57.  58:  in  Trenton,  X.  J.,  vol.  xlvi,  p.  102,  vol.  xliv, 
p.  240;  in  Baltimore,  vol.  xlvi,  p.  2;  in  Detroit,  vol.  xlv,  p. 
4:;.".;  in  St.  Louis,  vol.  xlv,  p.  324;  in  Winnipeg,  vol.  xlv,  p. 
546;  in  Toledo,  vol.  xlv,  p.  251;  in  Dayton,  vol.  xliv,  pp.  127, 
332;  in  Cincinnati,  vol.  xlii,  p.  458:  in  various  cities,  vol.  xlvii, 
p.  414.  vol.  xlv,  p.  448,  vol.  xliv,  pp.  387,  334;  on  country  high- 
ways, vol.  xlv,  p.  60,  vol.  xliv,  p.  106. 


Books  on  Sewage  Disposal 

May  I  ask  you  to  cite  me  the  best  work  on  the  de- 
sign of  sewage  disposal  plants  for  small  towns? 

W., ,  Iowa. 

If  one  may  judge  by  the  first  two  volumes  of  a  series,  the 
third  volume  of  the  work  by  Metcalf  and  Eddy  on  American 
Sewerage  Practice,  which  will  be  devoted  to  sewage  disposal, 
will  be  a  full  and  accurate  statement  of  the  best  in  American 
practice  under  American  conditions.  Kinnicutt,  Winslow  and 
Pratt's  "Sewage  Disposal"  ($3)  is  a  general  view  of  the  whole 
field  and  does  not  go  into  the  details  of  design  and  construc- 
tion. Fuller's  "Sewage  Disposal"  ($6)  is  a  larger  book,  cov- 
ering the  whole  field  of  American  practice  and  the  principles 
on  which  it  is  based  and  will  be  found  most  valuable  by  the 
engineer.  Ogden  and  Cleveland's  "Practical  Methods  of  Sew- 
age Disposal"  treats  of  the  details  of  methods,  apparatus  and 
construction  and  may  be  used  to  great  advantage  as  a  supple- 
ment in  these  regards  to  the  preceding  book. 

Other  books  more  or  less  devoted  to  particular  methods  of 
sewage  disposal  are  Venable's  "Methods  and  Devices  for  Bac- 
terial Treatment  of  Sewage"  ($3)  ;  Allen's  "Sewage  Sludge" 
($2.50),  covering  Imhoff  tank  practice;  Schmeitzner's  "Clari- 
fication of  Sewage"    ($1.50). 

Most  of  the  books  on  sewage  disposal  are  by  English 
authors  and  their  methods  must  usually  be  modified  as  to 
some  details  to  fit  them  for  American  conditions.  Some  of 
the  more  prominent  are  Banoise's  "The  Purification  of  Sew- 
age" ($3.50);  Dibdin's  "Purification  of  Sewage  and  Water" 
($6.50);  Raike's  "The  Design,  Construction  and  Maintenance 
of  Sewage  Disposal  Works"  ($4);  Watson's  "Sewage  Sys- 
tems" ($4);  Dunbar's  "The  Principles  of  Sewage  Treatment" 
($4.50);  Kershaw's  "Modern  Methods  of  Sewage  Purification" 
($7.50);  Moore  and  Silevik's  "Sanitary  Engineering,"  2  vols. 
($14). 


Garbage  and  Refuse  Disposal  Methods 

Garbage  and  refuse  disposal  methods  and  appliances 
are  interesting  me  and  I  would  like  information  as  to 
those  of  most  efficiency  now  in  use. 

Reader,  ,  N.  Y. 

The  two  principal  methods  of  garbage  disposal  are-  by 
reduction  and  by  incineration.  Refuse  is  usually  incinerated. 
When  garbage  is  incinerated  it  is  preferable  to  mix  the 
refuse  and  garbage  together. 

Incineration  is  performed  in  high-temperature  and  in  low- 
temperature  furnaces.  Possibly  the  high-temperature  fur- 
nace is  the  more  sanitary  and  the  operation  more  complete, 
but  the  cost,  including  plant  and  overhead  charges,  may  be 
greater  by  this  method. 

Reduction  of  garbage  seems  to  be  profitable  in  the  larger 
cities,  but  one  or  two  small  cities  have  been  more  or  less 
successful  with  plants  under  private  ownership. 

There  seems  to  be  an  idea  that  foreign  plants  are  more 
efficient  than  American  plants.  Possibly  this  is  because  con- 
ditions are  different. 
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Information  about  the  higher-temperature  destructors  can 
be  obtained  from  such  firms  as  The  Destructor  Co.,  Ill  Broad- 
way. New  York;  .1.  B.  Harris,  65  Life  and  Casualty  Bldg., 
Nashville.  Tenn.;  Atkinson-Morse  Destructor  Co.,  30  Church 
street,  New  York;  Morse-Boulger  Destructor  Co.,  New  York. 
Information  about  lower-temperature  incinerators  may  be  ob- 
tained of  the  Decarie  Co.,  Minneapolis,  Minn.:  The  Dixon 
Engineering  Co.,  Toledo,  O.,  and  others.  Information  about 
reduction  plants  is  available  mainly  from  the  municipal 
plants  at  Cleveland  and  Columbus,  O.,  and  will  be  later  from 
the  new  plant  at  Akron,  O. 

There  are  a  number  of  recent  projects  for  disposing  of 
garbage  by  chemical  treatment,  by  maceration,  by  pulverizing, 
followed  if  necessary  by  drying,  producing  fertilizers  or  base 
for  fertilizers.  Some  of  these  have  been  described  in  Munici- 
pal Engineering.  Some  recent  articles  are  given  in  the  fol- 
lowing list: 

In  vol.  xlviii:  Garbage  Reduced  to  Fertilizer,  p.  299; 
Making  Fuel  Out  of  Garbage,  304:  Garbage  and  Refuse  Col- 
lection and  Disposal  in  St.  Louis,  Mo.,  340;  Disposal  of  Garb- 
age and  Refuse  in  Seattle,  p.  118;  Garbage  Disposal  for  North 
Yakima. 

In  vol.  xlvii:  Street  Cleaning  and  Refuse  Disposal  in 
Philadelphia,  p.  19;  Profitable  Conversion  of  City  Garbage, 
p.  25;  Vancouver  Garbage  Collection  and  Disposal  Ordinance 
and  Methods,  p.  41:  The  Harris  Municipal  Garbage  Incin- 
erator and  Steam  Generator,  p.  72;  Garbage  Incinerators  and 
Destructors,  p.  114;  Garbage  Disposal  by  the  Hirsh  Chemical 
System,  p.  131;  Refuse  Destructor  at  Clifton,  Boro  of  Rich- 
mond, New  York  City,  p.  207;  Garbage  Reduction  Systems,  p. 
291;  Plants  Making  Fertilizer  from  Garbage,  p.  292;  Methods 
of  Collection  and  Disposal  of  Garbage,  p.  292;  Domestic  Refuse 
Destructor,  p.  413:  Refuse  Destructor  at  Savannah,  Ga.,  p.  416. 

Two  or  three  of  these  articles  give  references  to  previous 
articles  and  classified  lists  of  the  same,  including  one  on 
Mixed  Method  Garbage  and  Waste  Disposal  in  vol.  xlv,  p.  25. 

All  the  articles  named  above  are  descriptions  of  modern 
practice  or  of  new  methods  of  more  or  less  value  which  have 
been  tested  or  are  seriously  proposed  for  test. 

Morse's  "Collection  and  Disposal  of  Municipal  Waste"  ($5) 
was  at  the  time  of  its  publication,  1908,  the  most  complete 
record  of  operations  in  the  United  States  covered  by  its  title. 
Parson's  "Disposal  of  Municipal  Refuse"  ($2)  is  a  statement 
of  New  York  practice.  Venable's  "Garbage  Crematories  in 
America"  ($2)  gives  a  full  list  of  patents  and  descriptions  of 
the  plants  using  them  up  to  1906.  Goodrich's  three  or  more 
books  give  English  destructor  practice  with  brief  mentions 
of  American  work  of  similar  nature. 


Machinery  and  Methods  for  Street  Cleaning 

I   would  like  information  on  the  most  efficient   ma- 
chinery and   methods  in  use  today  in   street  cleaning. 

T.,  New  York. 
The  best  place  to  get  information  on  this  subjeot  is  prob- 
ably the  exhibition  of  street  cleaning  apparatus  and  appli- 
ances, held  by  the  New  York  City  Department  of  Street 
Cleaning.  Notice  has  just  been  received  that  the  next  exhi- 
bition will  be  held  in  the  First  Regiment  Artillery  Armory, 
6Sth  street  and  Broadway,  New  York,  during  the  week  of 
Monday,  October  11,  1915. 

A  very  successful  exhibit  was  held  in  1914,  concerning 
which  information  can  doubtless  be  obtained  from  Jos.  R. 
Buchanan,  director  of  the  exhibition  under  J.  T.  Fetherston, 
Commissioner  of  Street  Cleaning,  Municipal  Building,  New 
York. 

Soper's  "Modern  Methods  of  Street   Cleaning"    ($3)    gives 


a  brief  account  of  methods  in  use  in  various  foreign  cities 
anil  compares  them  with  the  methods  in  use  in  New  York  at 
the  time  the  book  was  issued. 

Pending  the  street  cleaning  exhibition  above  referred  to, 
much  excellent  information  can  be  obtained  from  manufac- 
turers of  such  apparatus.  The  application  of  the  motor  to 
street  cleaning,  and  especially  to  street  sprinkling,  is  one 
of  the  latest  developments.  Such  information  can  be  ob- 
tained from  the  following,  among  the  many  sources:  General 
Motors  Truck  Co.,  Pontiac,  Mich.;  American  Car  Sprinkler 
Co.,  Worcester,  Mass.;  E.  D.  Etnyre  &  Co.,  Oregon,  111.;  Kissel 
Motor  Car  Co.,  Hartford,  Wis.;  Austin-Western  Road  Machin- 
ery Co.,  Chicago,  111.:  Studebaker,  South  Bend,  Ind.:  Kindling 
Machinery   Co.,  Milwaukee,  Wis. 

The  reports  of  W.  H.  Connell,  in  charge  of  the  street 
department  in  Philadelphia,  are  sources  of  information  of 
value  regarding  the  methods  in  use  in  that  city. 

Municipal  Engineering  has  had  many  articles  descriptive 
of  improved  methods  which  are  being  introduced  in  large 
numbers,  and  of  the  improved  machinery  which  is  so  impor- 
tant a  part  of  the  new  methods.  Following  are  a  few  of  the 
latest  of  such  articles,  all  in  vol.  xlviii,  many  more  being 
available  in  earlier  volumes: 

Comparative  Cost  of  Street  Sweeping  and  Sprinkling  with 
Mules  and  with  Motors,  p.  305;  Machine  vs.  Hand  Sweeping, 
p.  317;  How  to  Clean  Streets,  p.  322;  Street  Cleaning  in  New 
York,  p.  46;  Pueblo's  New  Street  Sprinkler  and  Flusher,  p. 
71:  Combination  Street  Sweeper  and  Sprinkler,  p.  139;  A 
Snow  Plow  for  Street  Use,  p.  147;  Bituminous  Streets  Dam- 
aged by  Street  Flushing,  p.  195,  which  refers  to  a  number  of 
earlier  articles  on  street  cleaning  methods  and  results:  Dust 
Laying  on  Streets  and  Roads,  p.  196:  Motor  Snow  Plow  and 
Sweeper,  p.  201;  Combined  Street  Sprinkler  and  Sweeper, 
p.  220. 


Yardage  of  Pavement  Base  per  Sack  of  Cement 

I  wish  you  would  inform  me  as  to  the  number 
of  square  yards  of  concrete  base  for  asphaltic 
concrete  top  that  one  sack  of  cement  should  lay, 
the  base  being  5-in.  thick. 

Our  specifications  call  for  a  mixture  of  1  part 
by  measure  of  Portland  cement,  2%  parts  by 
measure  of  clean  sharp  sand  and  5  parts  by  meas- 
ure of  broken  stone. 

What  I  want  to  know  is,  what  would  be  a  rea- 
sonable amount  of  concrete  base  laid  according 
to  this  mixture,  figured  in  square  yards,  and 
whether  it  would  be  possible  to  lay  only  1.4 
square  yards  to  1  sack  of  cement  on  the  above 
basis.  M„ ,  Iowa. 

Tables  of  ingredients  of  concrete  give  the  amount  of 
cement  required  for  broken  stone  concrete  of  proportions 
1:2.5:5  as  1.07  to  1.13  barrels,  according  to  the  size  of  the 
barrel.  If  a  sack  of  cement  is  assumed  as  a  cubic  foot  and 
as  one-fourth  of  a  barrel,  the  number  of  sacks  of  cement 
required  for  a  cubic  yard  of  the  concrete  would  be  about  4.4. 
As  a  cubic  yard  of  concrete  will  lay  7.2  square  yards  of  con- 
crete base  5  inches  thick,  one  sack  of  cement  will  lay  a  little 
over  1.6  square  yards,  so  that  if  in  actual  work  1.4  square 
yards  are  laid  with  one  sack  of  cement,  the  concrete  is  a 
little  richer  than  the  average  of  the  tables. 

Whether  this  is  the  proper  amount  of  cement  is  another 
question,  as  the  tables  are  based  on  assumed  proportions 
of  voids  in  the  stone  and  the  sand,  and  for  any  particular 
kinds  of  sand  and  stone  the  voids  should  be  determined  by 
trial  in  order  to  be  able  to  choose  the  proper  proportions  of 
cement  and  of  mortar  to  fill  those  voids. 
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The  Determination  of  Road  Values 

The  Editor  of  Municipal  Engineering: 

Sir — The  country  is  and  has  been  expending  enormous 
amounts  of  money  for  roads  and  pavements.  Some  of  this 
work  has  been  wisely  done,  but  there  has  also  been  a  consid- 
erable amount  of  guessing  in  the  matter  of  judgment  as  to  the 
adaptation  of  the  types  of  roads  to  the  uses  to  which  they 
are  to  be  put. 

If  we  are  not  to  expend  money  foolishly  in  the  future, 
one  of  the  things  that  must  be  done  in  order  that  sound 
judgment  may  be  exercised,  is  to  provide  proper  cost  account- 
ing data  that  will  give  us  correct  and  accurate  information. 
States,  cities  and  counties  have  no  fundamental  system  upon 
which  a  correct  cost  accounting  system  can  be  based. 

It  is  disclosed  upon  investigation  that  there  are  no  meth- 
ods of  watching  and  determining  the  results  of  expenditures 
in  road  building.  The  lack  of  a  system  of  cost  accounting 
would  not  be  permitted  in  any  private  business.  A  reckless, 
careless  board  of  directors  in  any  corporation  would  be  voted 
out  at  the  first  annual  meeting  at  which  such  information 
was  not  forthcoming  for  the  stockholders.  Why  should  the 
larger  co-operative  bodies  of  cities  and  states,  who  furnish 
money  with  a  liberal  hand,  be  deprived  of  the  information 
that  is  so  essential  to  future  proper  expenditures? 

The  following  provision,  the  principles  of  which  are  ap- 
plicable to  every  state  in  the  Union,  has  been  under  consid- 
eration in  the  State  of  Ohio.  Its  purpose  is  to  require  by 
law  the  establishment  of  a  cost  accounting  system  by  which 
this  indiscriminate,  indefinite  and  uncertain  expenditure  of 
money  may  be  prevented. 

SECTIONIZING    THE    HIGHWAYS. 
THE    IMPROVEMENT,    MAINTENANCE    AND   REPAIRS    BY    DEFINITE    SEC- 
TIONS AND  THE  COST  ACCOUNTING  THEREOF. 

Section  1.  The  County  Highway  Superintendent,  within 
two  years  from  the  taking  effect  of  this  act,  shall,  with  the 
Township  Trustees,  whose  duty  it  shall  be  to  aid  and  assist, 
divide  the  roads  of  his  county  into  section  of  not  less  than 
two  miles  each,  which  shall  be  designated  numerically.  He 
shall  prepare  a  road  map  of  each  township  showing  the  loca- 
tion of  every  road  therein,  with  its  numbered  sections  and 
length  thereof.  As  the  maps  are  completed,  they  shall  be 
recorded  in  the  office  of  the  County  Highway  Superintendent 
in  a  book  especially  provided  for  such  purpose.  As  soon  as 
said  maps  are  completed,  certified  conies  thereof  in  manner 
and  form  as  directed  by  the  State  Highway  Engineer  shall  be 
filed  in  the  office  of  the  State  Highway  Engineer.  Upon  receipt 
of  such  maps  showing  the  location  of  the  roads  of  the  several 
counties  of  the  state  by  the  Highway  Engineer  he  shall  issue 
a  public  notice  thereof  in  one  weekly  publication  in  each 
county  of  the  state,  naming  a  day  upon  which  all  legal  pro- 
ceedings with  reference  to  the  roads  of  Ohio  slnll  be  refp.rre  I 
to  and  designated  by  their  respective  numbers  of  their  re- 
spective townships  and  respective  counties,  namely: 
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Road  ,   section   Xo.  .   in   Township  , 

County   of  ,   State  of  Ohio.     Thereafter  all   official 

proceedings,  contracts,  work  of  construction,  improvement, 
maintenance  and  repair,  and  cost  accounting  thereof  by  all 
state,  county  and  township  officials  shall  be  made  to  relate  to 
the  several  sections  as  so  named,  numbered  and  recorded. 

Sec.  2.  After  notice  of  the  operation  of  the  requirements 
of  this  act  by  the  State  Highway  Engineer  it  shall  be  the 
duty  of  the  County  Highway  Superintendent  and  the  Town- 
ship Trustees  respectively  to  report  and  map,  file  and  record 
in  the  County  Highway  Superintendent's  record  of  roads  any 
new  road  or  change  that  may  be  brought  about  under  the 
provisions  of  the  law  in  such  cases  made  and  provided,  and 
upon  the  same  being  made  of  record  in  the  office  of  the 
County  Highway  Superintendent,  he  shall  certify  the  same 
to  the  State  Highway  Engineer  in  such  manner  and  form  as 
may  be  directed  by  that  officer. 

Sec.  3.  The  State  Highway  Engineer,  the  County  Road 
Superintendent  and  the  Township  Trustee,  in  the  exercise  of 
their  official  duties  of  improving,  maintaining  and  repairing 
the  roads  under  their  respective  jurisdiction,  shall  be  required 
to  keep  a  record  which  shall  show  the  character  of  the  im- 
provement, its  cost,  the  character  of  the  maintenance  of  re- 
pair and  cost  which  will  disclose  full  information  concerning 
the  condition  of  each  road  section  respectively — its  improve- 
ment, the  cost  thereof  and  its  maintenance  and  repair,  its 
nature  and  the  cost  thereof. 

Similar  provisions  could  be  profitably  adopted  by  every 
body  corporate  which  is  entrusted  with  the  expenditure  of 
public  funds,  whether  city,  county  or  state. 


Small  Filtration   Plants 
The  Editor  of  Municipal  Engineering: 

Sir — There  is  nothing  so  essential  to  the  human  body  as 
good  health,  and  one  of  the  main  requirements  of  health  is 
good  water,  and  in  towns  and  cities  where  it  must  be  had  in 
large  quantities  and  where  it  is  subject  to  pollution  the 
question  of  good  water  becomes  an  important  one  and  often 
requires  the  installation  of  some  kind  of  purification  system. 
Rapid  sand  filters  seem  to  be  the  favorite,  usually  in  units 
of  two.  four  or  six  beds. 

This  system  is  very  efficient  if  properly  installed  and 
operated.  I  find  some  plants  without  loss-of-head  gages, 
rate  controllers,  and  some  without  orifice  boxes.  Some  have 
the  air  wash,  some  use  water  alone.  To  my  mind  a  plant 
must  be  fully  equipped  to  operate  efficiently  and  economically. 
You  can  get  your  plant  for  from  $500  to  $2,000  less,  without 
air  wash,  rate  controllers  and  loss-of-head  gages,  but  you 
pay  for  them  many  times  over  in  chemicals  and  wash  water. 

A  filter  operator  should  know  at  all  times  the  condition 
of  his  beds,  the  exact  amount  of  chemical  to  use,  and  the 
flow.  He  must  have  complete  control  of  his  plant  to  get 
results. 

To  most  people  the  cost  of  a  filtration  plant  looks  unrea- 
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sonable,  until  they  see  the  tons  of  material  in  one  and  the 
numerous  valves  and  fittings.  I  find  some  plants  overloaded 
till  they  can  not  get  results  and  other  plants  so  large  that 
they  are  only  operated  a  short  time  each  day;  others  in 
which  they  use  turbine  pumps,  motor  driven,  which  must 
run  at  full  capacity  and  speed  for  economy,  and  of  such  size 
as  to  require  all  filters  to  be  operated  while  pumping  and 
on  account  of  small,  clear  well  must  be  stopped  as  soon  as 
pump  is  stopped.  They  run  two  and  one-half  hours  three 
times  a  day.  While  they  need  the  large  capacity  for  fire,  it 
would  have  been  economy  to  instal  another  small  pump  and 
use  two  of  the  filters  and  operate  them  continuously,  both  in 
electric  current  and  in  chemicals,  besides  giving  constant 
pressure  on  the  service  mains. 

Host  rapid  sand  filters  are  rated  at  tw^o  gallons  per  square 
foot  area.  After  numerous  experiments  I  find  that  in  some 
cases  a  flow  of  1.75  gallons  per  square  foot  gets  the  best 
results.    This  should  be  tested  out  in  each  plant. 

The  operator  can  work  out  a  table  by  careful  experiments 
for  his  turbidity  and  alkalinity  and  the  amount  of  coagulant 
for  each,  so  that  at  a  glance  he  can  tell  just  what  is  needed 
for  any  turbidity,  and  if  he  has  figured  his  orifice  for  each 
he  has  it  under  his  complete  control. 

The  washing  of  the  filters  is  a  very  important  part  in  the 
operation  of  a  filtration  plant.  Where  compressed  air  is  used 
the  water  is  allowed  to  drain  down  to  within  two  to  four 
inches  of  the  top  of  the  sand,  to  be  governed  by  thickness  of 
bed  and  condition  at  time  of  washing,  also  air  pressure  used. 
Then  the  effluent  valve  is  closed  and  air  valve  opened  for 
from  three  to  eight  minutes  or  till  bed  is  thoroly  agitated, 
then  air  is  shut  off  and  the  wash  water  turned  on,  which 
must  be  turned  on  slowly  so  as  not  to  blow  holes  in  the  bed 
and  form  young  geysers.  All  air  must  be  expelled  before 
water  reaches  top  of  gutters,  then  the  amount  increased  until 
you  get  about  all  the  flow  the  bed  will  stand  without  carry- 
ing sand  over.  An  amount  of  about  seven  and  one-half  gal- 
lons per  square  foot  of  bed  for  usually  about  three  minutes 
will  be  sufficient  for  a  good  wash.  The  filter  beds  must  be 
washed  at  least  once  every  twenty-four  hours. 

The  loss-of-head  gages  should  be  adjusted  at  least  once  a 
week.  The  rate  controllers  should  be  examined  often  to  see 
that  they  do  not  get  air-bound,  or  they  will  pound  them- 
selves to  pieces.  Chemical  tanks  should  be  of  concrete  and 
have  some  form  of  mechanical  agitation. 

I  think  all  plants  should  have  two  orifice  boxes,  one  to 
feed  the  coagulant  at  the  entrance  of  the  raw  water  to  the 
coagulation  basins,  and  the  other  to  feed  at  the  effluent  of 
the  coagulation  basins.  There  are  times  when  the  raw  water 
is  comparatively  clear  and  clean  and  only  needs  a  small 
amount  of  chemical,  and  if  it  is  added  at  the  entrance  of 
coagulating  basins  it  is  all  used  up  before  it  gets  to  your 
filters,  but  if  the  chemical  was  added  at  the  effluent  of 
coagulating  basins,  then  you  would  get  that  much  desired 
mat  on  your  filters,  the  same  as  you  would  when  using  a 
large  amount  of  chemicals  when  the  raw  water  is  muddy.  In 
any  case  you  must  get  some  of  your  flock  onto  your  filters 
if  you  expect  to  get  efficient  bacterial  results.  Conditions 
differ  at  each  plant  and  must  be  worked  out  separately. 

While  the  general  operation  of  a  filtration  plant  is  simple, 
yet  it  is  like  the  Missouri  mule — you  must  watch  it.  The 
ever-changing  conditions  of  your  raw  water  make  it  a  con- 
stant and  interesting  study,  and  the  operator  should  be  a 
live  man,  -with  a  fair  education.  In  small  plants  a  great 
'many  operators  have  other  duties  which  take  up  so  much  of 
their  time  that  the  filters  are  not  properly  handled.  And 
again  the  erecting  engineer  or  filter  company's  man  who 
makes  the  test  run  very  often  is  on  the  job  such  a  short 
time  that  he  does  not  get  time  to  explain  and  show  the  man 


who  is  going  to  operate   the   plant  how   to   handle  it   in  the 
many  changes  of  the  water  to  get  the  proper  results. 

Instead  of  employing  an  experienced  filter  operator,  some 
local  man  is  put  in  and  expected  to  catch  on,  which  some- 
times proves  all  right  and  again  proves  very  expensive.  Get 
a  good  man  and  keep  him  and  you  will  get  water  that  is 
pure,  clean  and  the  pride  of  your  town.  Fully  equip  your 
plant  with  the  best  money  will  buy.  Make  your  buildings 
substantial,  with  lots  of  light  and  room,  and  you  will  have 
erected  a  monument  that  will  be  a  credit  to  you  and  your 
town  for  years  to  come. 


Closed,  Open  or  Alternate  Paving  Specifications 
The  Editor  of  Municipal  Engineering: 

Sir — I  note  in  the  May  issue  of  Municipal  Engineering 
an  article  under  the  above  caption,  signed  by  Daniel  T. 
Pierce,  of  Philadelphia. 

I  have  personally  been  connected  with  the  asphalt  paving 
industry  for  thirty-one  years,  and  after  carefully  reading  this 
article  it  does  not  appeal  to  me  as  being  at  all  in  accordance 
with  the  facts  in  the  case  of  paving  specifications.  I  cannot 
reconcile  the  proposition  of  advertising  for  an  office  table, 
specifying  nothing  but  the  size  of  the  top,  with  the  modern 
standardized  asphalt  paving  specifications. 

Mr.  Pierce  must  well  know  that  these  specifications  were 
written  by  the  best  chemical  engineers  and  best  qualified  city 
officials  in  the  United  States.  He  must  also  know  that  the 
company  he  represents  are  members  of  the  association  which 
wrote  the  standardized  specifications.  It  is  also  a  fact  that 
all  of  the  large  cities  in  the  country  are  virtually  working 
under  these  standardized  paving  specifications,  and  are  adver- 
tising for  their  pavements  to  be  laid  under  these  specifica- 
tions. They  are  not  advertising  for  a  plastic  pavement  with- 
out any  reference  to  the  method  of  building  it,  which  would 
be  in  conformity  to  Mr.  Pierce's  wooden-table  reference. 

I  can  see  no  objection  to  an  alternate  specification  pro- 
viding it  is  written  without  prejudice,  which  is  not  true  of 
some  of  the  alternate  paving  specifications  which  have  come 
under  my  observation. 

I  also  wish  to  refer  to  the  closing  paragraph  in  Mr.  Pierce's 
article  in  the  matter  of  Indianapolis  and  Washington,  D.  C. 
If  the  gentleman  is  familiar  with  the  specifications  of  those 
two  cities  it  seems  to  me  a  strange  comparison,  and  as  this 
article  is  undoubtedly  written  for  the  benefit  of  the  uniniti- 
ated and  newly  elected  city  officials,  I  desire  to  copy  verbatim 
the  Washington,  D.  C,  specifications  of  1914  and  the  Indian- 
apolis specifications  of  1914.  Previous  to  1914  the  Indian- 
apolis specifications  were  standardized,  but  change  of  city 
government  in  Indianapolis  wrote  the  present  specifications, 
altho  T  am  advised  they  are  not  entirely  satisfied  and  will 
undoubtedly  be  changed  in  the  near  future.  The  present 
Washington  specifications  have  been  in  operation  for  many 
years.     The  Washington,  D.  C,  specifications  are  as  follows: 

Asphalt. — The  asphalt  shall  be  refined  until  homogeneous 
and  free  from  water  and  shall  not  at  any  time  be  heated  to  a 
temperature  high  enough  to  injure  it.  The  refined  product 
shall  contain  at  least  90  per  cent,  of  bitumen  soluble  in  car- 
bon bisulphide  and  100  parts  shall  not  require  more  than  30 
parts  of  the  flux  to  produce  the  asphalt  cement  described  in 
Paragraph  8c. 

Preference  will  be  given  to  an  asphalt  cement  that  is  not 
readily  affected  by  the  action  of  water,  provided  it  is  satisfac- 
tory in  other  respects.  If  an  asphalt  cement  is  accepted  that 
is  affected  by  water  some  provision  satisfactory  to  the  Engi- 
neer Commissioner  must  be  made  to  guard  against  the  results 
of  such  action,  and  such  work  must  be  included  in  the  price 
bid.  The  use  of  an  asphalt  under  these  specifications  shall 
be  subject  to  the  aproval  of  the  Engineer  Commissioner,  and 
if  an  asphalt  has  been  proposed  for  use  by  the  contractor  and 
approved  by  the  Engineer  Commissioner  no  change  in  the 
asphalt  to  be  used  shall  be  made  unless  with  the  approval  of 
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the  Engineer  Commissioner.  If  an  asphalt  or  flux  is  submit- 
ted for  use  which  has  not  been  successfully  used  for  a  period 
of  at  least  two  years  for  paving  under  conditions  similar  to 
those  existing  in  the  District  of  Columbia,  its  use  may  be  lim- 
ited to  such  extent  as  may  be  deemed  advisable,  or  it  may  be 
rejected  for  use  entirely  in  the  discretion  of  the  Engineer 
Commissioner. 

The  Indianapolis  specifications  are  as  follows: 

The  refined  asphalts  for  sheet  asphalt  pavements  shall  be 
either  Trinidad  Lake,  Cubanel,  Texaco,  Bermudez  Lake,  Mex- 
ican or  California.  These  asphalts  are  divided  into  three 
grades  and  contractors  shall  submit  bids  stating  grade  or 
grades  of  asphalt  bid  upon. 

First  Grade.     Trinidad  Lake  Refined  Asphalt. 

Second  Grade.     Cubanel  and  Texaco  Refined  Asphalts. 

Third  Grade.  Bermudez  Lake,  Mexican  and  California  Re- 
fined Asphalts. 

The  reader  cannot  help  but  note  that  while  Trinidad  Lake 
Refined  Asphalt  is  the  only  asphalt  admitted  as  first  grade  in 
Indianapolis,  it  is  virtually  taboo  in  Washington  under  the 
clause,  "Preference  will  be  given  to  an  asphalt  cement  not 
readily  affected  by  the  action  of  water,"  and  while  it  seems  to 
be  the  preferred  material  in  Indianapolis,  the  best  informa- 
tion I  have  is  that  no  Trinidad  Asphalt  has  been  laid  in 
Washington,  D.  C,  for  ten  years  or  more. 

Who  is  to  decide,  the  officials  at  Washington,  D.  C,  the 
officials  at  Indianapolis,  Mr.  Pierce  or  the  prominent  engi- 
neers of  this  country  who  have  written  the  standardized  pav 
ing  specifications?  My  judgment  would  be  the  standardized 
specifications.  Geo.  W.  Lamson,  Chicago,  111. 


El  Oso  Asphalt 

The  Editor  of  Municipal  Engineering: 

Sir — After  years  of  careful  study  and  using  all  the  differ- 
ent paving  asphalts  known  at  the  time,  Mr.  F.  O.  Blake  came 
to  the  conclusion  in  the  early  90's  that  with  proper  care 
being  taken  and  methods  used  in  refining  and  with  proper 
care  taken  in  mixing  and  laying  pavements,  it  was  possible 
to  obtain  the  best  results  with  the  California  asphalts. 

Sor  several  years  he  shipped  the  crude  brea,  or  so-called 
natural  rock  asphalt,  from  various  points  in  California  to 
Denver,  Colo.,  where  it  was  refined  and  prepared  for  use 
as  an  asphaltic  paving  cement.  Later  on  a  refinery  was 
built  near  Santa  Maria,  Cal.,  which  was  operated  until  the 
controlling  interest  in  the  refinery  was  taken  over  by  eastern 
purchasers,  at  which  time  it  was  closed  down  and  moved 
away,  as  it  was  thus  hoped  to  stop  the  use  of  California 
asphalt.  The  trade  name  under  which  the  material  was 
produced  up  to  this  time  was  "Grizzly,"  but  as  the  control 
of  the  name  went  with  other  things  it  was  necessary  to 
adopt  a  new  name.  Since  Mr.  Blake  did  not  intend  that  all 
the  work  he  had  done  should  go  in  this  manner,  and  as  the 
same  ideas  and  methods  were  to  be  continued,  the  name 
"El  Oso"  was  adopted.  (In  Spanish  "El  Oso"  means  "the 
bear.")  Arrangements  were  then  made  with  another  refining 
company,  then  operating,  to  produce  "El  Oso"  asphaltic 
cement  in  accordance  with  Mr.  Blake's  specifications. 

In  1909  El  Oso  Asphalt  Company  was  established  and  a 
refinery  was  acquired  at  Los  Angeles,  where  all  the  special 
apparatus  necessary  for  producing  El  Oso  was  installed. 

The  claim  of  superiority  of  El  Oso  is  that  it  is  of  a  uni- 
form grade  and  penetration,  possesses  high  ductility  and 
malleability  and  is  pure,  there  being  less  than  one  percent 
insoluble  in  carbon  disulphide  or  carbon  tetrachloride,  show- 
ing that  no  overheating  has  taken  place  in  the  refining  pro- 
cess. This  one  thing  alone  spoils  more  asphalt  than  any 
other. 

The  "Blake"  asphalt  mixing  plants,  built  under  the  Blake 
patents,   now    in    use    in    many    places,    are    portable    and    are 
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very  simple  in  construction,  and  claim  is  made  that  better 
and  more  uniform  results  can  be  obtained  with  their  use 
than  with  any  other  plant  built.  One  feature  of  the  plant  is 
that  it  mixes  large  batches,  a  whole  wagon  load  at  a  time. 
It  is  practically  impossible  to  burn  material  with  this  plant. 
These  plants  are  not  sold,  but  a're  leased  to  customers  for 
El  Oso  asphalt. 

There  is  well  over  one  million  square  yards  of  El  Oso 
pavement  now  in  use  in  this  country  and  in  Canada,  and  all 
of  it  is  giving  entire  satisfaction.  Among  the  cities  where 
this  pavement  has  been  laid  are  Cincinnati  and  Columbus, 
O. ;  Pittsburg,  Pa.;  Rochester,  N.  Y.;  Creston,  Iowa;  Topeka 
and  several  other  cities  in  Kansas;  Portland,  McMinnville, 
Salem  and  Springfield,  Ore.;  Tacoma  and  Hoquiam,  Wash.; 
Los  Angeles  and  Long  Beach,  Cal.;   Denver,  Col. 

At  Topeka,  Kan.,  under  Mr.  Blake's  supervision  the  now 
well-known  "Topeka  Mix"  was  laid,  using  Mr.  Blake's  mixing 
appliances  and  EI  Oso  asphaltic  cement.  This  pavement  was 
laid  under  an  EI  Oso  specification  which  was  originated  by 
Mr.  Blake.  Feed  C.  Blake, 

Pres.  El  Oso  Asphalt  Co.,  Los  Angeles,  Cal. 


Convict  Labor  on  Highways 

Thirty  states  have  laws  providing  for  the  use  of  state 
prisoners  in  road  building.  The  state  highway  commissioners 
have  control  in  Arizona,  Arkansas,  Idaho,  Louisiana,  Mary- 
land, Montana,  Nevada,  New  Jersey,  New  Mexico,  Ohio,  Ore- 
gon, Virginia  and  Washington,  the  prisoners  being  turned 
over  by  the  prison  authorities  on  requisition. 

The  prison  commission  has  charge  of  the  work  of  the  con- 
victs in  Colorado,  Indiana,  Iowa,  Kansas,  Michigan,  Missouri, 
North  Dakota,  Oklahoma  and  Wisconsin. 

County  authorities  have  the  prisoners  turned  over  to  them 
in  Florida,  Georgia,  North  and  South  Carolina,  a  procedure 
not  approved  by  the  best  authorities. 

New  York  divides  the  responsibility  for  construction  of 
highways  and  maintenance  of  camps  between  the  state  high- 
way department  and  the  county  commissioners,  with  the  state 
superintendent  of  prisons  in  final  authority;  a  division  of 
responsibility  which  is  far  from  satisfactory. 

Massachusetts  has  just  passed  an  act  allowing  county  com- 
missioners to  arrange  for  working  prisoners  on  highways, 
with  the  state  highway  commission  or  city  and  town  officials. 
One  rather  objectionable  provision  allows  them  to  arrange 
with  private  owners  to  use  prisoners  in  improving  waste  land. 
On  highway  work,  the  prisoners  are  under  control  of  the 
prison  officials  and  the  work  is  done  under  the  supervision 
of  the  state  highway  authorities. 

The  boys  of  the  Connecticut  reformatory  are  to  build  a 
modern  roadway  from  the  reformatory  to  Milldale  and  pos- 
sibly farther  and  will  be  paid  50  cents  a  day  for  their  work. 
The  highway  department  will  see  that  the  work  is  properly 
done,  provide  materials  and  tools  and  pay  the  wages.  The 
honor  system  in  the  Mutual  Welfare  League  among  the  in- 
mates is  expected  to  keep  the  boys  at  work  during  the  term 
of  their  sentences  until  paroled. 

The  highway  and  prison  departments  co-operate  in  Utah, 
West  Virginia  and  Wyoming,  also,  the  prison  department  be- 
ing wholly  responsible  for  the  care  and  discipline  of  the  pris- 
oners and  the  road  department  for  the  work  done. 

California  has  just  passed  an  act  similar  to  that  in  force 
in  Colorado,  permitting  the  Highway  Department  to  make 
requisition  for  convicts,  organize  and  maintain  camps  and 
supervise  the  road  work,  the  prison  department  to  retain  con- 
trol over  the  discipline  of  the  prisoners,  who  will  be  worqed 
under  the  honor  system.  The  men  will  probably  be  at  worq 
on  the  roads  by  August  1. 
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Legal  Powers  of  Cities  in  Municipal  Trading 
By  J.  Simpson. 

A  well-known  authority,  referring  to  the  increasing  com- 
plexity of  character  of  municipal  corporations  in  this  coun- 
try, has  said:  "Cities  and  other  municipalities  in  Great 
Britain  are  now  to  he  found  which  own  and  operate  street 
railroads,  river  steamboats,  gas  and  electric  light  works, 
waterworks,  markets,  slaughterhouses,  cold  air  stores,  ice 
manufactories,  bathing  establishments,  lodging  houses,  build- 
ings for  entertainments  and  for  music,  and  engage  in  the 
sale  and  distribution  of  milk,  brick  making,  etc.,  the  building 
and  renting  of  dwellings  for  laboring  men,  and  other  commer- 
cial and  altruistic  enterprises,  which,  twenty  years  ago,  were 
considered  to  be  within  the  sphere  of  individual  effort  alone. 
The  question  whether  it  is  expedient  to  embark  in  these 
enterprises  has  been  referred  to  the  people,  and  cannot  be 
solved  upon  a  philosophical  or  economic  basis.  Municipalities 
have  acquired  the  right  to  manage  their  own  affairs,  and  the 
will  of  the  voters,  however  mistaken,  will  determine  what 
powers  should  be  obtained  and  exercised.  We  therefore  find 
an  increasing  diversity  in  the  character  of  the  public  enter- 
prises now  undertaken  by  municipalities  and  a  resulting 
complexity  in  their  powers,  rights,  duties  and  obligations." 
Dillon  on  Municipal  Corporations  (5th  ed.),  vol.  I,  sec.  21. 

In  the  case  of  Holton  v.  Camilla,  134  Ga.,  560,  G8  S.  S., 
472,  31  L.  R.  A.  ( N.  S.)  116,  it  was  held,  for  the  first  time, 
that,  given  the  necessary  statutory  authority,  a  municipality 
might  operate  an  ice  plant  in  connection  with  its  water  and 
lighting  plant,  for  the  purpose  of  furnishing  ice  to  the  inhab- 
itants of  the  city.  In  that  case  the  court  refused  to  admit 
the  idea  that  the  city  would  be  engaged  in  a  manufacturing 
enterprise,  and  rejected  the  doctrine  that  liquid  water  may 
be  delivered  by  the  city  to  its  inhabitants  by  flowage  thru 
pipes,  but  that  water  in  frozen  blocks  cannot  be  delivered  by 
wagons  or  otherwise.  Yet  in  an  earlier  case  in  the  same 
court,  Keene  v.  Mayor  of  Waycross,  101  Ga.  58S,  the  court 
said:  "It  might  as  reasonably  be  urged  that,  in  order  to 
satisfy  its  patrons,  it  was  necessary  for  the  city  to  embark 
in  the  ice  business  as  an  incident  to  its  right  to  supply  goo! 
drinking  water  to  its  citizens." 

Plumbing.  In  the  case  of  Keene  v.  Waycross,  101  Ga. 
588,  29  S.  E.  42,  a  plumber  engaged  in  business  in  the  city 
sought  an  injunction  on  the  ground  that  the  water  works 
commission  had  entered  into  active  competition  with  him  in 
the  plumbing  business  and  the  keeping  for  sale  and  selling 
plumbers'  supplies  and  furnishings.  It  appeared  that  the 
city  was  in  fact  engaged  in  a  more  or  less  general  plumbing 
business,  having  purchased  supplies  and  furnished  materials 
to  and  did  work  for  such  of  its  citizens  as  had  applied  to 
its  superintendent  to  have  pipes  and  fixtures  placed  in  and 
upon   their   premises.      This   work    had    realized    a    reasonable 


profit  for  the  city,  which  contended  that,  as  the  plaintiff  was 
an  unskillful  and  incompetent  plumber  and  did  not  do  work 
to  the  satisfaction  of  the  city's  patrons,  it  had  become  neces- 
sary for  the  water  works  commissioners  to  engage,  to  the 
extent  indicated,  in  the  plumbing  business  in  order  to  ren- 
der the  city's  water  works  system  efficient  and  self-sustaining. 

The  court  stated  the  general  principle  governing  its  deci- 
sion to  be  that:  "The  primary  design  of  the  creation  of  a 
municipal  corporation  is  that  it  may  perform  certain  public 
functions  as  a  subordinate  branch  of  government;  and  while 
it  is  invested  with  full  power  to  do  everything  necessarily 
incident  to  a  proper  discharge  thereof,  no  right  to  do  more 
can  ever  be  implied.  Accordingly,  in  the  absence  of  express 
legislative  sanction,  such  a  corporation  has  no  authority  to 
engage  in  any  independent  business  enterprise  or  occupation 
such  as  is  usually  pursued  by  private  individuals.  In  other 
words,  its  legitimate  duty  is  to  deal  with  public  affairs,  and 
not  those  which  are  purely  private  and  entirely  unconnected 
with  a  proper  administration  of  its  governmental  duties." 

Applying  this  principle  to  the  facts  of  the  case,  it  was 
held  that  it  was  lawful  for  the  water  commissioners,  as  inci- 
dent to  the  general  powers  conferred  upon  them,  to  order 
all  work  done  which  was  necessary  for  connecting  the  city's 
mains  with  the  pipes  of  water  consumers,  or  for  protecting 
the  city's  property  from  injury  or  destruction,  or  for  requir- 
ing citizens  to  pay  for  the  water  furnished  to  them;  but 
they  could  not,  without  overstepping  the  bounds  of  their 
authority  in  the  premises,  engage  in  a  business  purely  for 
gain,  and  the  carrying  on  of  which  was  not  essential  to  the 
accomplishment  of  any  of  these  purposes.  The  commission- 
ers also,  it  was  held,  had  the  power  to  require  that  all 
plumbing  connected  with  the  water  works  should  be  done  in 
such  manner  as  would  effectuate  these  purposes,  and  to  that 
end  might  supervise  the  plumbing;  but  it  was  one  thing  to 
devise  a  plan  by  which  such  work  should  be  done,  and  quite 
another  thing  to  do  the  work  itself. 

Brick  Building.  It  has  been  held  that,  in  the  absence  of 
an  excess  grant  of  power,  a  city  cannot  engage  in  the  man- 
ufacture of  paving  brick  for  use  upon  its  own  streets,  brick 
being  an  article  in  common  use  and  purchasable  in  the  open 
market.  Atty.  Gen.  v.  Detroit,  150  Mich.  310.  113  X.  W.  1107 
(1907). 

Operating  Quarry.  In  Wisconsin  it  has  been  held  that  a 
city  which  has  express  authority  to  pave  and  grade  its  streets, 
and  to  purchase  such  real  estate  as  it  deems  reasonably  nec- 
essary or  convenient  for  the  city's  use,  possesses,  by  impli- 
cation, all  the  powers  reasonably  necessary  to  the  proper 
exercise  of  such  express  powers,  including  the  implied  power 
to  purchase  a  stone  quarry  either  within  or  without  the  city 
limits,  for  the  purpose  of  obtaining  raw  material  from  which 
to  manufacture  crushed  rock.     Schneider  v.  City  of  Menasha. 
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118  Wis.  298,  95  N.  W.  94  (1903).  In  Virginia  the  opinion 
of  the  court  is  against  the  maintenance  or  operation  of  a 
quarry  either  within  or  without  the  city  limits.  In  Duncan 
v.  Lynchburg,  2  Va.  Dec.  700,  3;  S.  E.  964  (1900),  altho 
it  was  merely  decided  that  a  city  had  no  implied  power  to 
maintain  a  quarry  outside  its  limits,  its  power  to  hold  prop- 
erty necessary  for  its  purposes  being  only  exercisable  within 
its  limits,  it  was  said  that,  while  it  might  be  convenient  for 
a  municipal  corporation  to  own  and  operate  a  rock  quarry, 
it  is  not  indispensable  that  it  should  do  so,  in  order  that  it 
may  accomplish  the  objects  of  its  creation.  Following  this 
case  it  was  decided  in  Switzer  v.  Harrisonburg,  104  Va.  533, 
52  S.  E.  174,  2  L.  R.  A.  (U.  S.)  910  (1905),  that  charter 
authority  to  repair  its  streets  does  not  empower  a  municipal 
corporation  to  operate  a  rock  quarry  outside  of  its  corporate 
limits  to  procure  material  therefor.  In  City  of  Radford  v. 
Clark,  113  Va.  199,  73  S.  E.  571  (1912),  it  was  held  that 
the  right  of  a  city  to  operate  a  rock  quarry,  either  within  or 
without  its  limits,  is  neither  necessary  to,  fairly  implied  in, 
nor  incident  to,  the  duty  of  the  city  to  keep  its  streets  in  a 
reasonably  fair  condition,  nor  essential  to  the  declared  ob- 
jects and  purposes  of  the  corporation. 

Supplying  Electrical  Fixtures.  In  Atty.  Gen.  v.  Leicester, 
74  J.  P.  304,  it  was  held  that,  where  the  statutory  authority 
of  a  municipal  corporation  to  supply  electricity  was  com- 
pleted at  the  consumers'  terminals,  the  business  of  supplying 
lamps  and  fittings  could  not  be  conducted  by  the  municipality, 
the  supply  of  such  lamps  and  fittings  being  incidental  to  the 
use,  but  not  to  the  supply  of  electricity. 

Selling  Fuel.  In  Op.  of  Justices,  155  Mass.  59S,  30  N. 
E.  1142  (1892),  five  jhdges  held  that  the  legislature  of 
Massachusetts  had  not  the  power,  under  the  constitution,  to 
authorize  the  cities  and  towns  within  the  commonwealth  to 
buy  coal  and  wood  for  the  purpose  of  sale  to  their  inhab- 
itants for  fuel;  one,  Justice  Barker,  was  of  the  opinion  that 
the  legislature  could  not  authorize  them  to  engage  in  trade 
merely  that  it  might  be  better  carried  on,  but  might  authorize 
them  to  deal  in  fuel,  if  the  necessities  of  the  people  could 
be  met  only  in  that  way;  one,  Justice  Holmes,  was  of  opinion 
that  the  legislature  had  power  to  authorize  them  to  deal  in 
fuel.  The  opinion  of  Justice  Holmes  was  as  follows:  "I 
am  of  opinion  that  when  money  is  taken  to  enable  a  public 
body  to  offer  to  the  public  without  discrimination  an  article 
of  general  necessity,  the  purpose  is  no  less  public  when  that 
article  is  wood  or  coal  than  when  it  is  water,  or  gas,  or 
electricity,  or  education,  to  say  nothing  of  cases  like  the 
support  of  paupers  or  the  taking  of  land  for  railroads  or 
public  markets."  The  ruling  of  the  majority  was  followed 
in  The  Municipal  Fuel  Plants,  1S2  Mass.  605.  66  N.  E.  25, 
60  L.  R.  A.  592  (1903),  whether  the  fuel  was  to  be  sold  at 
cost,  at  less  than  cost,  or  at  a  profit. 

In  Baker  v.  City  of  Grand  Rapids,  142  Mich.  087,  106  N. 
W.  208  (1906),  it  was  held  that  the  transfer  of  $10,000 
from  the  contingent  fund  as  a  special  fund  to  be  used  for 
the  purpose  of  selling  coal  to  the  citizens  of  Grand  Rapids 
at  actual  cost  during  a  time  of  scarcity  of  fuel  was  not  a 
public  use  and  was  unauthorized  under  existing  legislation. 
But  it  was  also  held  that  the  city  authorities  had  the  right, 
through  the  board  of  poor  commissioners,  to  provide  fuel  for 
needy  citizens,  and  under  the  then  existing  emergency,  where 
a  coal  famine  appeared  imminent,  were  authorized  to  pur- 
chase such  amount  of  fuel  in  any  market,  as,  in  their  opinion, 
would  be  necessary  for  that  purpose. 

In  a  very  recent  case,  Laughlin  v.  Citv  of  Portland.  111 
Me.  486.  90  Atl.  318.  51  L.  R.  A.  (N.  S.)  1143  (1914),  it 
was  said  that  the  above  mentioned  opinions  of  the  Massa- 
chusetts justices,  while  entitled  to  great  consideration,  did 
not  have  the  force  of  decision.     It  held   that   a   statute.  Me. 


R.  C,  ch.  4,  sec.  S7,  authorizing  and  empowering  cities  and 
towns  to  establish  and  maintain  within  their  limits  a  perma- 
nent wood,  coal  and  fuel  yard  for  the  purpose  of  selling  at 
cost,  wood,  coal  and  fuel  to  their  inhabitants,  is  constitu- 
tional. "The  courts,"  it  said,  "have  never  attempted  to  lay 
down  with  minute  detail  an  inexorable  rule  distinguishing 
public  from  private  purposes,  because  it  would  be  impossible 
to  do  so.  Times  change.  The  wants  and  necessities  of  the 
people  change.  The  opportunity  to  satisfy  those  wants  and 
necessities  by  individual  effort  may  vary.  What  was  clearly 
a  public  use  a  century  ago,  may,  because  of  changed  condi- 
tions, have  ceased  to  be  such  today.  *  *  *  On  the  other 
hand,  what  could  not  be  deemed  a  public  use  a  century  ago, 
may,  because  of  changed  economic  and  industrial  conditions, 
be  such  today.  Laws  which  were  entirely  adequate  to  secure 
public  welfare  then  may  be  inadequate  to  accomplish  the  same 
results  now." 

Maintaining  Moving  Picture  Theaters.  A  recent  Ohio  de- 
cision holds  that,  whether  a  municipality  acquires  authority 
"to  exercise  all  the  powers  of  local  self-government  by  adopt- 
ing a  charter,  or  adopts  a  charter  as  an  indispensable  mode 
of  exercising  the  authority,  the  powers  to  be  exercised,  being 
governmental,  do  not  authorize  taxation  to  establish  and 
maintain  moving  picture  theaters."  Wanamaker,  J.,  dissent- 
ing. State,  ex.  rel.  City  of  Toledo  v.  Lynch,  88  Ohio  St.  71, 
102  N.  E.  670,  48  L.  R.  A.    (N.  S.)   720. 

Dealing  in  Real  Estate.  A  municipality  has  no  power  to 
engage  in  the  business  of  buying  or  selling  real  estate  for 
profit,  either  as  principal  or  broker.  Hayward  v.  Red  Cliff, 
22  Colo.  33,  36  Pac.  796;  Bloomsburg  Land  Improv.  Co.  v. 
Bloomsburg,  215  Pa.  452,  64  Atl.  602,  where  a  town  was 
held  not  authorized  to  lease  a  private  pleasure  park  within 
its  limits;  Hunnicutt  v.  Atlanta,  104  Ga.  1,  30  S.  E.  500; 
Champaign  v.  Harmon,  9S  III.  491.  But  it  has  been  held 
that  a  municipal  corporation  may  own,  control  and  manage 
a  farmhouse  within  its  limits  which  has  come  into  its  poa- 
sion  in  a  lawful  manner,  disconnected  from  any  public 
use.  Libby  v.  Portland,  105  Me.  370,  74  Atl.  805.  And  it 
has  been  held  that  a  purchase  of  real  estate  by  a  munici 
pality,  within  its  limits,  with  a  view  to  divide  it  into  lots 
and  streets  and  to  resell  it  for  the  purpose  of  improving  the 
cleanliness  and  salubrity  of  the  city,  and  the  convenience  of 
the  streets,  is  legal.  New  Orleans  v.  McDonough,  2  Rob. 
(La.)   244. 

Selling  Lir/nor.  A  municipality  has  the  power  to  engage 
in  the  sale  of  intoxicating  liquors  where  express  authority  to 
do  so  has  been  conferred  upon  it  by  the  legislature.  The 
latter,  under  the  police  power  of  the  state,  may  regulate  the 
sale  of  intoxicating  liquors;  and,  the  traffic  or  business  of 
selling  such  liquors  being  a  mere  incident  to  the  regulation 
of  the  sale,  and  not  the  object  of  it,  it  has  always  been  held 
that  statutes  authorizing  the  establishment  of  dispensaries 
for  the  sale  of  intoxicating  liquors  are  not  unconstitutional. 
Express  statutory  authority,  however,  is  necessary  to  enable 
municipalities  to  establish  and  maintain  such  dispensaries; 
such  power  cannot  be  implied  from  the  "general  welfare 
clause."  Leesburg  v.  Putnam,  103  Ga.  110,  29  S.  E.  602: 
Barnesville  v.  Murphey,  113  Ga.  779,  39  S.  E.  413;  Lofton 
v.  Collins.  117  Ga.  434,  43  S.  E.  70S;  Plumb  v.  Christie,  103 
Ga.  686.  30  S.  E.  753:  Shepnard  v.  Dowling.  1°1  Ala.  1.  2R 
So.  791;  Equitable  Loan  &  Securitv  Co.  v.  Ed  •  ar  IsviUe,  143 
Ala.  182,  28  So.  1016;  Farmville  v.  Walker.  101  Va.  323,  43 
S.  E.  558.  The  option  to  discontinue  at  wi'l  a  dispensary 
once  established  by  a  town  can  be  d'-leeated  to  the  town, 
notwithstanding  that  the  statute  establishing  the  dispensary 
provides  that  no  liquors  shall  be  sold  in  said  town  except  in  a 
dispensary.  Fx  parte  Hall,  156  Ala.  642,  47  So.  199.— San 
Francisco  Municipal  Record. 
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English  Motor  Fire  Engines 
In  many  English  cities  motor  fire  engines  and  motor  ten- 
ders are  used  almost  exclusively  by  the  various  fire  depart- 
ments. One  of  the  Wolseley  motor  fire  tenders  designed  and 
constructed  at  Alderly  Park,  Birmingham,  is  utilized  by  the 
Birmingham  Fire  Brigade,  a  smaller  tender  of  the  same  type 
also  being  employed,  carrying  eight  firemen  and  driven  by  a 
24-horsepower  engine.  This  larger  tender  carries  fifteen  fire- 
men without  crowding.  It  is  not  provided  with  a  pump,  lad- 
der or  fire  escape,  but  simply  carries  a  large  supply  of  hose 
and  several  hand  extinguishers.  This  English  fire  tender  has 
a  gasoline  engine  of  40  h.  p.  capacity,  with  four  cylinders,  five 
inches  in  diameter  with  a  5%-inch  stroke.  The  car  is  a  part 
of  the  equipment  of  the  Birmingham  fire  brigade  and  is  usually 
driven  at  a  speed  of  about  thirty  miles  an  hour. 

The  photograph,  Fig.  1,  shows  an  English  combined  ladder, 
fire  tender  and  motor  driven  pump  used  in  Bradford  by  the 
city  fire  brigade.  This  Dennis  turbine  pump  motor  fire  car  is 
also  provided  with  a  seating  capacity  for  a  number  of  firemen. 
A  similar  Dennis  60-h.  p.  400-gallon  turbine  motor  fire  engine 
is  utilized  at  Wimbledon,  England.  There  are  two  engines 
employed  by  Wimbledon  fire  brigade,  fitted  with  50-ft.  sliding 
carriage  escape,  a  30-gallon  chemical  tank,  hose  reel  and  ISO 
feet  of  hose,  electric  side  and  head  lamps  with  dynamo  and 
accumulators,  non-skid  tires,  protectors  and  direct  suction 
adapter. 

#J 

MOTOR  FIRE  LADDER  AND  PUMPING  ENGINE, 
Bradford.  England,  fire  department.  Their  conditions 
are  somewhat  different  from  ours  as  to  danger  of  fire, 
but  their  practice  in  designing  fire  apparatus  should  Be 


This  GO-h.  p.  400-gallon  turbine  motor  fire  engine  equipment 
is  driven  by  a  gasoline  engine  of  enclosed  vertical  type,  with 
cylinders  cast  in  pairs,  and  valves  mechanically  operated  and 
placed  on  opposite  sides,  with  air-tight  aluminum  covers  over 
same.  It  has  a  pressure  feed  lubricating  system  on  latest 
principle.  This  engine  will  develop  a  maximum  of  approxi- 
mately 65-h.  p.  on  the  brake,  and  is  5-in.  bore  by  7-in.  stroke, 
designed  in  all  details  essentially  for  fire  brigade  work. 

There  is  a  high  tension  waterproof  Bosch  magneto  used 
and  also  high  tension  electric  accumulator  and  distributer,  con- 
nected with  two  sets  of  sparking  plugs  with  turnover  switch, 
to  be  coupled  up  in  such  a  way  that  each  separately  or  both 
ignitions  together  can  be  used,  eight  sparking  plugs  being  used 
in  all.  The  clutch  is  leather  lined,  cone-shaped,  of  large  diam- 
eter, with  outside  adjustment  for  spring  tension  and  a  univer- 
sal joint  contained  in  the  clutch  to  avoid  all  strain  on  the 
crank  shaft  thru  any  distortion  of  the  frame  which  may  occur 
on  uneven  ground. 

The  speed  gear  has  alloy  aluminum  casting,  with  four 
speeds  and  reverse,  which  would  enable  the  machine  to  attain 
a  speed  of  30  miles  per  hour  on  the  level.  There  is  a  gate 
control  with  ball  bearings.  It  is  said  that  the  machine  is 
capable  of  ascending  a  gradient  of  1  in  5  with  full  load.  The 
cooling  system  has  a  water  circulation  by  gear-driven  centri- 
fugal pump  of  large  capacity,  and  radiator,  having  brass  en- 
velope with  a  suitable  fan  for  the  induced  draught.  A  sepa- 
rate by-pass  from  the  pump  is  taken  to  the  top  of  the  radiator 
to  afford  additional  cooling  when  pumping. 

The  fire  pump  is  a  centrifugal  multi-stage  high  pressure 
turbine  type  of  the  Gwynnes  design.  The  pump  approximately 
delivers  400  gallons  per  minute  at  120  lbs.  pressure  and  will 
deliver  up  to  500  gallons  per  minute  at  lower  pressure  when 
working  thru  a  100-ft.  length  of  2%-inch  unlined  canvas  hose, 
and  is  also  capable  of  drawing  water  27  ft.  with  ease  and  cer- 
tainty. There  are  pressure  and  vacuum  gauges  attached  to 
the  dashboard  in  front  of  the  driver. 

The  air-pump  charging  apparatus  is  of  interest.  This 
charging  apparatus  is  in  duplicate,  there  being  two  double 
acting  cylinders,  each  working  independently  and  constructed 
of  a  capacity  capable  of  obtaining  water  from  26  ft.  to  27  ft. 
in  20  to  25  seconds.  The  air  pump  is  brought  into  action  by 
a  lever  from  the  driver's  seat,  and  on  the  water  being  obtained, 
the  outlets,  if  required,  automatically  open. 

The  car  is  electrically  lighted,  the  lamps  including  two  side 
and  one  tail  with  4-volt  electric  battery  operated  by  a  switch 
placed  on  dash.  The  storage  battery  consists  of  an  accumu- 
lator set  with  40-ampere-hour  4-volt  continuous  current  for 
ignition  and  one  GO-ampere-hour  4-volt  battery  for  the  electric 
lamps. 

The  illustration,  Fig.  2,  shows  another  English  motor  fire 
engine  designed  at  Alexandria.  Dumbarton,  by  Argylls,  Ltd., 
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GASOLINE  MOTOR  FIRE  PUMPING  ENGINE,  6- 
cylinder,  lo-horse-power,  with  compressed-air  starter, 
four  forward  speeds  and  reverse.  High  pressure  turbine 
pump,  capacity  J,.rjO  to  500  gallons  a  minute  with  28  feet 
suction  and  l.'/O  pounds  water  pressure,  with  starter  to 
save  time  in  starting.  Carries  10  men.  2,000  feet  of  hose 
and  30-foot  telescoping  ladder. 
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when  fully  extended  are  63  feet  long.  In  addition  to  this 
there  are  three  pompier  hood  ladders.  The  equipment  in- 
cludes a  jumping  sheet  and  fifteen  63-ft.  2y2-inch  hose  sec- 
tions and  seating  accommodation  for  eight  men.  There  is 
attached  to  this  machine  a  hose  cart  and  a  coupling  arrange- 
ment has  been  fitted  at  the  rear  for  this  purpose. 

Another  most  practical  automobile  fire  car  of  English  con- 
struction is  the  Hallford  motor  fire  tender,  designed  by  J.  and 


and  this  type  of  fire  car  has  been  very  successful  thruout 
Great  Britain. 

The  75-h.p.  Argyll  6-cyIinder  gasoline  motor  fire  pump  is 
equipped  with  a  self-starter.  The  motor  has  a  bore  of  133  mm. 
and  a  stroke  of  160  mm.  The  engine  is  self-starting  by  means 
of  compressed  air.  The  gear  box  is  arranged  for  four  forward 
speeds  and  reverse,  with  switch  on  dash. 

The  fire  pump  is  a  high  pressure  Worthington  turbine 
pump,  discharging  450  to  500  gallons  per  minute  with  suction 
lift  of  28  ft.  and  maintaining  pressure  of  140  lbs.  per  sq.  in. 
The  Argyll  starter  gives  the  pumps  an  immediate  start.  The 
body  is  designed  to  seat  ten  men  and  to  carry  2,000  ft  2%- 
inch  canvas  hose,  also  a  30-ft.  telescope  ladder. 

The  accompanying  illustrations,  Figs.  3  and  4,  show  an 
English  equipment- delivered  to  the  Austrian  naval  authori- 
ties. Fig.  3  shows  a  Lacre-Worthington  fire  engine,  used  in 
the  dock  yards  at  Pola  and  the  surrounding  districts.  The 
chassis  of  this  vehicle  is  of  2-ton  capacity  and  is  fitted  with  a 
4-cylinder  38  to  50-h.  p.  engine.  The  speed  of  this  machine, 
fully  equipped  and  manned,  is  about  22  miles  per  hour,  and 
it  can  negotiate  gradients  up  to  one  in  four,  these  figures 
being  specified  by  the  naval  authorities. 

The  chassis  is  fitted  with  the  Worthington  pump  of  cen- 
trifugal 4-inch  6-stage  type,  with  three-way  distributer,  and  is 
capable  of  throwing  140  gallons  per  minute  to  a  height  of  9G 
feet,  and  lift  from  a  depth  of  20  feet,  the  pump  working  at 
1,820  revolutions  per  minute.  A  rotary  exhauster  is  fitted  for 
priming  the  pump  when  starting,  and  both  the  pump  and 
exhauster  are  controlled  by  a  lever  which  is  situated  on  the 
left-hand  side  of  the  driver's  seat. 

Fig.  4  shows  a  fire  escape  so  mounted  on  the  vehicle  that 
the  weight  is  equally  distributed  over  the  front  and  rear 
axles.     The   ladders   are   of   the   3-stage   sliding  pattern,   and 
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FRONT  VIEW  OF  MOTOR  DRIVEN  fire  engine  with 
turbine  pump. 
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COMBINATION   LADDER  AND  MOTOR   tuu-   EN- 
GINE developed  for  use  in  London,  England. 
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E.  Hall.  Ltd..  of  London.  This  motor  fire  hose  tender  chassis 
has  an  aluminum  crankcase  and  four  cylinders,  with  110-mm. 
bore  and  140-mm.  stroke,  giving  32  h.p.  at  1,000  revolutions 
per  minute-  The  inlet  and  exhaust  valves  are  operated  by 
camshafts  placed  on  opposite  sides  of  the  engine.  The  valves 
are  of  nickel  steel,  and  are  interchangeable  and  the  timing 
wheels  and  governor  are  entirely  enclosed.  The  ignition  is 
by  Bosch  high  tension  magneto. 

The  crankshaft,  mounted  in  large  ball  bearings,  is  of 
chrome  nickel  steel.  The  system  of  lubrication  is  by  pump 
providing  a  constant  level  of  oil,  into  which  scoops  on  the 
connecting  rod  ends  dip  at  every  revolution.  This  fire  engine 
is  controlled  by  levers  conveniently  placed  in  front  of  the 
driver,  one  mounted  on  the  steering  wheel  and  connected  to 
the  throttle  valve  which  regulates  the  supply  of  gas  to  the 
engine,  the  other  being  connected  to  the  ignition  timing 
mechanism.  An  accelerator  pedal  is  fitted  so  that  the  driver 
can  operate  the  throttle  valve  without  removing  his  hands 
from  the  steering  wheel.  The  engine  is  also  fitted  with  a 
governor,  which  controls  the  speed  of  the  engine  and  thereby 
economizes  the  consumption  of  petrol   (gasoline). 

Provision  is  made  for  cooling  by  a  large  radiator  and  fan, 
the  circulation  of  the  water  being  maintained  by  a  pump. 
This  fire  car  has  a  speed  of  approximately  15  and  25  miles 
per  hour.  There  are  two  brakes  provided,  the  first  acting  on 
a  drum  on  the  gearshaft  and  the  second  acting  inside  of  drums 
on  the  rear  road  wheels.  There  are  long  flat  springs  utilized 
to  allow  of  easy  riding  at  high  speeds  and  the  driving  chains 
are  enclosed  in  aluminum  oil-tight  casings. 

The  steering  gear  is  of  the  Ackerman  front  axle  type  with 
worm  and  sector  steering.  The  wheels  are  of  cast  steel  fitted 
with  36-in.  by  3%-in.  twin  tires  on  rear  wheels  and  34-in.  by 
3%-in.  front  tires.  The  gasoline  tank  has  a  capacity  for  30 
miles'  run  with  full  load.  The  body  is  of  mahogany  panneling 
with  oak  framing.  There  are  two  compartments,  the  former 
compartment  measuring  approximately  22  inches  long,  33 
inches  wide  and  21  inches  deep,  and  the  hose  box  under  gear 
measures  approximately  25  by  28  by  15  inches.  The  body  is 
fitted  with  sliding  doors  at  side  and  hinged  door  at  rear  with 
a  bottom  hose  box  left  open.  The  hand  rails  are  of  polished 
brass,  and  the  footboards  and  dashboard  are  edged  with  brass 


and   covered    with   3-16-in.   cork  carpet,   the   footboards   being 
stiffly  stayed  and  ironed  to  stand  heavy  usage. 

A  35-ft.  Ajax  trussed  extension  ladder  is  mounted  on  the 
top  and  so  constructed  that  the  sliding  ladder  may  be  detached 
and  used  independently,  the  ladder  supported  on  stanchions 
and  rollers,  so  that  it  may  be  removed  by  one  man.  The 
chemical  tank  has  a  capacity  of  30  gallons  and  the  hose  reel 
is  conveniently  located  on  the  top,  as  shown  in  the  protograph. 


Electric  Pump  Wagon 
By  R.  E.  Plimpton 

The  Edison  Electric  Illuminating  Company,  of  Boston,  has 
in  service  at  the  present  time  two  pump  wagons.  The  pump 
wagon  is  a  2,000-pound  electric  wagon,  which  has  mounted  in- 
side its  panel  body  a  motor-driven  rotary  pump.  The  pump 
motor  is  connected  to  the  vehicle  battery  and  the  pump  thus 
driven  will  litf  90  gallons  of  water  a  minute  from  the  man- 
hole. The  work  was  formerly  done  with  hand  pails.  Two 
men  with  a  small  hand  cart  were  sent  from  manhole  to  man- 
hole and  could  take  out  about  5  gallons  of  water  a  minute. 

The  Edison  Company  has  found  the  greater  speed  of  the 
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ELECTRIC  PUMP  on  automobile  truck  for  pumping 
out  manholes  on  underground  distribution  system  of 
Boston's  electric  light  and  power  system. 
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place,   especially   advantageous    in    the    downtown    district   of 
Boston,  where  the  traffic  conditions  are  notoriously  bad. 

While  the  pump  wagons  are  assigned  regular  routes,  they 
are  also  used  a  great  deal  for  emergency  work.  The  drivers 
outfit  not  only  in  pumping  but  also  in  moving  from  place  to 
have  strict  orders  to  telephone  headquarters  hourly.  The  ac- 
companying log,  for  instance,  shows  that  the  G.  V.  pump 
wagon  after  pumping  out  some  manholes  at  the  big  L  street 
generating  station,  made  a  number  of  stops  for  inspection  and 
test  at  manholes.  This  means  that  the  pump  wagon  was  turned 
over  to  an  underground  trouble  gang  which  made  tests  at 
various  manholes.  Wherever  necessary  these  manholes  were 
pumped  out.  Just  as  soon  as  the  trouble  was  cleared,  the 
pump  wagon  again  proceeded  on  its  regular  work. 


The  pump  wagon  averages  20  miles  a  day  of  actual  travel 
and  during  that  time  will  clean  out  from  15  to  20  manholes. 

This  figure  does  not  represent  the  number  opened  and  in- 
spected. During  the  first  ten  months  of  1914  the  crews  of  the 
two  wagons  opened  13,700  manholes,  from  9,500  of  which  was 
pumped  3,130,000  gallons  of  water. 

On  the  day  the  log  was  taken  the  G.  V.  pump  wagon  ac- 
tually removed  10,080  gallons  from  13  manholes,  using  5S  am- 
pere hours  from  the  vehicle  battery  for  the  work.  So  that 
while  the  battery  discharge  was  164  ampere  hours,  only  106 
were  used  for  driving  the  vehicle  the  16.6  miles.  In  ordinary 
weather  the  consumption  for  driving  vehicle  averages  4.7  per 
mile,  while  the  total  consumption  (driving  and  pumping)  is 
about  5.7  ampere  hours  per  mile. 
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Location   of   Stop  An 
Hour 

Edison    Garage    
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Washington  and   Savoy  street 
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Pumping 


Insp.  and  Test  at  manholes 
Insp.  and  Test  at  manholes 

Pumping 
Pumping 

Insp.  and  Test  at  manholes 
Insp.  and  Test  at  manholes 
Lunch 

Pumping 
Pumping 


Pumping 
Pumping 
Grade  Crossing  delay 

Pumping 
Pumping 


Pumping 


Pumping 


12  min.  to  grease  pumps 
Pumping 


Heavy  traffic 
Pumping 


TIME  OUT  OF  GARAGE. 

i  Percent 

Hrs.  Min.  total  time 

Running  Time 2  26  28.6 

Pumping  Time   1  52  21.9 

Lunch  and  other  delays 4  13  49.5 

Total    8  31  100. 

Capacity  and  make  of  truck— 2,000  pounds,  G.  V.,  60-A6  Ed. 
Batt. 

In  service  of  Edison  Electric  Illuminating  Co.,  Boston,  Ed., 
No.  86,  G.  V.  No.  1897. 

Place — Boston,  Mass. 

Weather  conditions — rainy. 

Nature  of  service — Pumping  out  manholes. 

Road  conditions — Belgian  blocks. 

♦Entries  with  asterisk  prefixed  show  time  of  starting  and  stop- 
ping pump  motor. 


Concrete  Pavement  on  Heavy  Grade  in  Wisconsin 
By  Stanley  E.  Bates. 

Grades  greater  than  15  per  cent,  on  city  streets  are  few 
and  far  between.  Reports  come  in  of  20  or  30  per  cent,  or  even 
greater,  but  upon  investigation  these  are  generally  found  to  be 
greatly  exaggerated. 

Streets  of  even  10  to  15  per  cent,  are  difficult  of  ascent  for 
either  horses  or  automobile  traffic  unless  the  pavement  is  both 
smooth  and  of  such  a  character  as  to  give  a  good  gripping  sur- 
face to  horses'  feet  and  automobile  tires. 

In  Milwaukee  there  are  two  stretches  of  steep  grade, 
namely,  on  Eighteenth  and  Nineteenth  streets  between  Cly- 
bourn  street  and  St.  Paul  avenue,  where  the  grades  are  13.5 
per  cent,  and  15.3  per  cent.,  respectively.  Before  improvement 
these  streets  were  little  better  than  storm  water  courses  and 
it  was  an  extremely  rare  occurrence  for  any  kind  of  traffic  to 
try  the  ascent.  In  order  to  remedy  this  condition  it  was  de- 
cided last  year  to  pave  them  with  concrete. 

The  concrete  pavements  of  Sioux  City,  Iowa,  some  of  which 
lie  on  16  per  cent,  grades,  were  taken  as  a  model  for  the  con- 
struction, tho  some  changes  were  made  from  the  Sioux  City 
specifications. 

Both  streets  were  paved  30  feet  wide,  the  thickness  of  con- 
crete ranging  from  6  to  8  inches.  Unprotected,  transverse 
joints  of  tar  and  felt  were  spaced  25  feet  apart  and  the  con- 
crete was  crowned  4  inches. 

The  aggregates  used  in  this  work  were  sand,  which  was 
clean  and  well  graded,  and  crushed  granite  from  Waterloo, 
Wis.,  ranging  in  size  from  2  inches  down.  The  surface  was 
not  corrugated  but  was  finished  rougher  than  is  common  for 
pavements  on  more  level  grades. 

The  illustrations  give  evidence  of  the  good  traction  afforded 
by  the  concrete  to  all  types  of  vehicles.  Both  wagons  and 
motor  vehicles  are  shown  ascendoing  the  15.3  per  cent,  grade 
on   Nineteenth   street,   without    danger   of   slipping   and    with 


MOTOR  TRUCK  AND  HORSE  TRUCK  ascending 
concrete  pavement  on  Eighteenth  street,  Milwaukee, 
IVi.s..  with   15.8  per  rent,  grade. 


much  less  effort  than  one  taking  the  steepness  of  the  grade 
into  account  would  suppose.  The  oil  tracked  on  to  the  con- 
crete from  the  street  below  also  indicates  that  a  considerable 
amount  of  traffic  now  seeks  this  route. 

One  of  the  horse  vehicles  shown  is  a  delivery  wagon  of  the 
Solvay  Coke  Co.  and  the  motor  truck  is  one  just  completed 
by  the  Sternberg  Motor  Truck  Co.,  of  West  Allis,  Wis.  This 
company,  as  well  as  others  in  Milwaukee  and  vicinity,  have 
been  using  these  streets  regularly,  since  the  improvement,  to 
test  out  all  of  their  newly  constructed  trucks  under  a  heavy 
load,  before  delivery  to  the  purchasers. 

In  spite  of  the  fact  that  these  pavements  were  laid  on  a 
crowned  subgrade,  and  were  not  reinforced,  they  have  come 
thru  their  first  winter  well.  In  a  recent  letter,  in  which  the 
work  was  described  in  some  detail,  Mr.  Simmons,  commis- 
sioner of  public  works,  concluded  with  the  following  para- 
graph : 

"The  streets  came  through  the  winter  in  fine  shape,  an  in- 
spection revealing  no  defects  at  the  present  time." 

Many  other  cities  have  used  concrete  on  heavy  grades  with 
equally  good  results,  among  which  may  be  mentioned  Sioux 
City.  Iowa,  and  Kansas  City,  Mo. 


Program  of  Permanency  on  the  Pacific  Highway 
By  Arthur  P.  Denton,  Engineer,  King  County,  Washington. 

Following  a  successful  brick  paving  venture  in  1912,  King 
county,  Washington,  elected  to  spend  its  entire  share  of  the 
state  permanent  highway  fund  for  the  years  1913  and  1914  for 
this  form  of  construction.  For  this  reason,  motor  tourists 
who  visit  the  exposition  by  a  northern  route  this  year  will 
have  opportunity  to  enjoy  roads  which  compare  well  with  any 
of  the  celebrated  highways  of  the  East. 

The  first  contract  was  let  on  May  9,  1912,  for  2.75  miles 
of  road  at  a  cost  of  $59,523.92.  This  was  during  the  regime  of 
my  predecessor,  J.  R.  Morrison.  Aside  from  the  fact  that  No. 
2  brick  were  used,  the  specifications  aimed  at  a  substantial  and 
permanent  highway.  The  base  was  of  concrete,  5  inches  in 
thickness,  with  curbs  molded  in  the  same  piece.  There  were 
longitudinal  expansion  joints. 

This  road  has  given  good  service  and  the  immediate  satis- 
faction expressed  with  it,  led  to  the  adoption  of  this  type  of 
road  at  the  time  I  took  office  in  1913  for  three  jobs  under- 
taken that  year.  These  included  2.9  additional  miles  on  the 
Pacific  Highway,  6.13  miles  on  the  so-called  North  Trunk  road 
and  3.3  miles  on  the  Bothell  boulevard. 

The  contract  called  for  $88,681  in  the  case  of  the  Pacific 
Highway  extension,  for  $151, 2S0  in  the  case  of  the  North  Trunk 
road  and  for  $84,918  on  the  Bothell  road.  The  first  was  20 
feet  in  width  and  the  others  each  18  feet. 
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CLEARING  AND  GRUBBING  required  along  the 
Cascade  Scenic  Highway  in  King,  Snohomish  and  Chelan 
counties.  Maximum,  grade  7.2  per  cent.  Grading  cost 
nearly  $8,000  a  mile.  Xote  the  Jour  men  all  standing  on 
one  stump. 
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With  the  completion  ot  a  third  contract  on  the  Pacific  High- 
way in  the  following  spring,  a  thru  pavement  was  given  be- 
tween Seattle  and  Tacoma.  Counts  of  traffic  have  shown  as 
high  as  5,000  vehicles  per  day  on  this  road,  rivaling  some  of 
the  most  used  city  streets  in  Seattle,  yet  the  road  exhibits 
very  little  sign  of  wear.  The  Bothell  road  has  a  traffic  ap- 
proximating 3,000  vehicles  per  day  at  certain  seasons.  Its 
only  repairs  have  been  due  to  the  settling  of  a  fill  in  the  sub- 
grade.  There  has  been  less  traffic  on  the  North  Trunk  road, 
but,  as  the  city  of  Seattle  is  now  laying  a  pavement  to  con- 


nect with  it,  there  is  a  prospect  of  greater  use  in  the  near 
future. 

Our  1914  program  also  included  a  contract  for  1.64  miles 
of  brick  on  the  Kirkland-North  Bend  road.  This  was  an  18- 
foot  roadway,  laid  at  a  cost  of  $42,978.  It  has  required  no 
maintenance  to  date,  altho  at  times  traffic  reaches  1,200  a  day. 

At  the  present  time  there  is  under  construction  1.4  miles 
of  20-foot  paving,  which  involves  the  expenditure  of  $52,755, 
including  the  tearing  up  of  considerable  worn-out  macadam 
and  0.7  of  a  mile  of  new  grade  and  drainage. 

Mention  should  also  be  made  of  1,000  feet  of  experimental 
brick  road  laid  in  1913  by  the  Denny-Renton  Clay  and  Coal 
Company,  partly  at  its  expense.  This  is  a  part  of  the  Pacific 
Highway  and  immediately  adjoins  the  city  limits  of  Seattle. 
It  has  required  no  maintenance. 

In  all,  we  have  20.13  miles  of  brick  road  in  King  county, 
laid  at  an  average  cost  of  $27,900  per  mile.  In  considering 
this  cost,  our  generous  widths  should  be  taken  into  account 
and  the  structural  difficulties  due  to  a  hilly  country.  Our 
practice  on  curves  of  greater  than  five  degrees  has  been  to 
raise  the  outer  side  of  the  pavement  and  to  provide  extra 
width  on  the  inner  side.  From  a  scenic  standpoint,  as  well 
as  that  of  easy  transit,  our  roads  are  a  delight  to  the  tourist. 
The  Bothell  boulevard,  for  example,  skirts  Lake  Washington 
for  nearly  its  entire  length.  But  the  practical  advantage  of 
these  permanent  highways,  after  all,  outweighs  the  mere  pleas- 
ure of  travel.     There   is  a  constant  stream  of  heavy  trucks 
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PACIFIC  HIGHWAY,  between  Seattle  and  Bothell, 
called  Bothell  Boulevard,  laid  in  1013,  IS  feet  wide  with 
No.  2  brick  on  .r>4nch  concrete  base  and  with  5-inch  con- 
crete curbs. 


32 


ROADS  AND  PAVEMENTS 


over  many  of  them  and  the  freight  that  they  transport  has  had 
an  appreciable  effect  upon  the  volume  of  railroad  haulage. 
When  present  usefulness  and  long  prospective  life  are  con- 
sidered, I  feel  certain  that  such  roads  represent  a  decided 
economy. 

I  feel  certain  that  the  continuance  of  this  policy  will  make 
the  Pacific  Highway  second  to  none  of  America's  great  roads. 


The  exhibition  is  under  the  directorship  of  Joseph  R. 
Buchanan,  acting  under  J.  T.  Fetherston,  commissioner  of 
street  cleaning  of  New  York,  with  office  on  the  twelfth  floor 
of  the  Municipal  Building. 


New   York   Exhibition  of  Street  Cleaning   Apparatus 
and  Appliances 

Encouraged  by  the  success  which  attended  the  exhibition 
of  November  23-28,  1914,  and  by  the  generally  expressed  de- 
sire for  its  repetition,  the  New  York  department  of  street 
cleaning  announces  that  it  will  hold  its  second  annual  exhibi- 
tion of  street  cleaning  apparatus  and  appliances  in  the  First 
Regiment  Field  Artillery  Armory,  Sixty-eighth  street  and 
Broadway,  New  York  City,  during  the  week  beginning  Mon- 
day, October  11,  1915. 

The  exhibition  of  1914  was  more  or  less  experimental,  and 
its  results  made  manifest  beyond  all  doubt  the  newly  awak- 
ened and  constantly  increasing  interest  of  the  people  in  the 
vital  question  of  public  cleanliness.  It  also  made  clear  the 
eager  desire  of  public  officials  to  improve  their  methods,  as 
well  as  the  alertness  of  the  inventors  and  manufacturers  who 
are  striving  to  meet  the  demand  for  improved  mechanical 
equipment. 

During  the  nine  months  since  the  first  announcement  of 
last  year's  exhibition,  there  has  been  more  discussion  of 
street  cleaning  problems  in  New  York  than  in  the  ten  pre- 
ceding years.  Health  organizations,  civic  societies  and  busi- 
ness men's  associations  have  given  the  subject  a  prominent 
place  in  their  lists  of  preferred  topics  and  the  magazines, 
technical  journals  and  general  newspapers  are  giving  liber- 
ally of  their  space  to  its  discussions.  For  the  foregoing,  and 
many  other  reasons  of  lesser  importance,  there  is  assured 
confidence  in  the  success  of  the  forthcoming  exhibition,  and 
firm  belief  that  it  will  be  of  incalculable  benefit  to  the  service 
of  street  cleaning  and  its  contributing  agencies. 

At  the  time  of  this  year's  exhibition  it  is  expected  the 
"Model  District,"  for  which  a  special  fund  was  provided  by 
the  board  of  estimate  and  apportionment,  and  which  is  to 
be  equipped  with  modern  apparatus,  will  be  well  under  way. 
The  "Model  District"  should  prove  an  attraction  to  manu- 
facturers and  inventors,  as  well  as  to  visiting  officials. 

The  street  cleaning  apparatus  eligible  to  entry  in  the  forth- 
coming exhibition  includes  all  sorts  of  brooms,  brushes,  sweep- 
ing machines,  flushing  machines  and  other  equipment  or  ap- 
pliances used  in  cleaning  streets  and  removing  snow;  carts, 
wagons,  motor  trucks  or  other  vehicles  used  for  collecting 
garbage,  ashes,  rubbish  and  street  sweepings;  conveyances  for 
transporting  refuse,  by  water  or  by  rail:  methods  for  the 
disposal  of  garbage,  ashes,  rubbish  and  street  sweepings,  in- 
cluding garbage  reduction  work,  garbage  crematories,  in- 
cinerators, destructors,  etc.  Exhibitors  are  not  required  to 
pay  entrance  fees;  legitimate  street  cleaning  apparatus  and 
appurtenance  will  be  given  free  space  in  the  exhibition  hall. 
Other  costs  of  placing  their  exhibits  and  all  risks  must,  how- 
ever, be  borne  by  the  exhibitors,  excepting  that  storage  will 
be  provided,  without  charge,  for  pieces  of  apparatus  which 
arrive  in  the  city  of  New  York  prior  to  the  evening  of 
October  9. 

On  Saturday.  October  9,  there  will  be  a  parage,  under  the 
auspices  of  the  New  York  department,  composed  of  the  D.  S. 
C.  band,  several  hundred  uniformed  men  ("White  Winers'") 
and  selected  pieces  of  the  department's  equipment.  Positions 
in  the  line  will  be  assigned  to  exhibition  entries  whose  own- 
ers desire  to  take  part  in  the  parade. 


French  Highways  in  the  War 

In  a  letter  to  one  of  his  instructors,  F.  W.  Zinn,  a  grad- 
uate from  the  Engineering  Department  of  the  University  of 
Michigan  in  1914,  gives  some  of  his  experience  as  a  soldier 
in  the  French  army,  one  of  the  first  Americans  to  enlist.  He 
has  the  following  to  say  concerning  the  French  roads  and 
their  durability  under  the  severe  punishment  they  receive 
under  army  transport  conditions,  taken  from  The  Michigan 
Alumnus: 

"I  have  had  a  very  good  chance  to  study  French  roads. 
In  the  two  months  of  training  we  had  in  Paris  and  Rouen 
and  later  in  Toulouse,  we  covered  a  good  many  miles  of 
them  and  the  localities  were  so  widely  separated  that  we  had 
a  good  basis  for  comparison.  No  French  roads  are  bad,  but 
those  in  the  Midi,  especially  the  ones  close  to  the  Pyrenees, 
can't  even  compare  with  those  on  the  frontier. 

"You  can  have  no  idea  of  the  terrific  punishment  that  some 
of  these  ordinarily  light  traffic  highways  have  taken  since  the 
beginning  of  the  war.  The  continual  stream  of  Paris  motor- 
busses  that  help  make  up  the  army  transport,  together  with 
the  heavy  artillery  and  ammunition  wagons,  are  enough  to 
kill  an  ordinary  road  in  a  month,  but  these  routes  honestly 
seem  to  thrive  under  it.  One  of  these  department  roads 
crosses  the  hill  we  occupy  very  close  to  this  point. 

"From  here  to  the  rear  every  night  there  is  a  very  heavy 
artillery  traffic,  while  on  the  front  side  of  the  hill,  where  the 
road  goes  toward  the  German  position  in  Craonne,  there 
hasn't  been  a  vehicle  in  months.  We  go  along  there  some- 
times at  night — no  one,  unless  he  wants  to  commit  suicide, 
would  go  out  there  in  the  daytime — and  from  surface  indica- 
tions at  least,  the  road  to  the  rear  is  in  as  good  condition  as 
this  stretch. 

"In  this  country  there  are  no  fenced  fields  or  scattered 
farmhouses  to  trouble  the  road  engineer,  but  there  are  hun- 
dreds and  hundreds  of  little  villages  to  be  linked  up.  A  little 
farther  south,  in  the  grape  country  around  Reims,  the  ques- 
tion of  grades  must  be  pretty  bothersome. 

"The  general  details  of  design  seem  to  be  about  the  same 
here  as  they  are  in  the  States.  There  are  plenty  of  chances 
to  study  the  cross-section.  Every  "marmite"  that  explodes 
makes  a  good  test  pit.  The  depth  of  the  metal  isn't  unusually 
great  when  you  look  at  it,  but  when  you  have  to  dig  thru  it 
it  is  another  proposition. 

"A  while  ago — the  night  before  the  Kaiser's  birthday,  to 
be  exact — the  Germans  made  a  fairly  heavy  attack  on  our 
right. 

"Our  section  was  detailed  to  cut  the  Pontivert  road. 
French  rockets  and  German  flares  were  going  up  by  the  dozen, 
and  all  the  artillery  around  us,  even  the  105's  in  the  reserve 
batteries,  were  working  up  to  full  capacity,  making  such  a 
racket  that  you  couldn't  hear  an  order.  That  was  an  ordi- 
nary harmless  looking  piece  of  road  that  we  were  trying  to 
dig  thru,  but,  say,  I'd  swear  that  it  seemed  as  if  the  thing 
was  four  feet  thick  and  solid  rock  all  the  way  down. 

"We  have  helped  the  14th  artillery  build  a  stretch  of  five 
kilometers  of  corduroy  thru  a  swamp  near  here.  The  big 
timber  has  all  been  used  for  fortifications:  so  we  used  bundles 
of  fagots  instead  of  logs  for  the  foundation.  But  the  thing 
has  to  be  watched  pretty  carefully,  or  the  dirt  covering  wears 
thru,  exposing  the  branches,  and  then  it  goes  to  pieces  very 
rapidly." 
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Protection  of  Metal  Structures 


Boston  is  a  city  of  bridges.  Within  the 
city  limits  are  1SG  highway  bridges,  to  say 
nothing  of  many  railroad  bridges.  In  the 
metropolitan  district  of  greater  Boston,  the 
number  of  bridges  of  all  kinds  is  well  up 
into  the  hundreds.  In  this  section,  there- 
fore, experience  in  the  use  of  steel  in  bridge 
structures  under  various  conditions  has  been 
extensive. 

In  discussing  protection,  Frederic  H. 
Fay,  of  Fay,  Spofford  &  Thorndike.  consult- 
ing engineers,  Boston,  formerly  division  en- 
gineer in  charge  of  bridges  and  ferries,  city 
of  Boston,  in  a  paper  before  the  Engineers' 
Society  of  Western  Pennsylvania,  considers 
particularly  the  subject  of  metal  corrosion. 
He  outlines  the  conditions  under  which 
metal  structures  decay  and  against  which 
protection  is  necessary.  Iron  will  not  cor- 
rode in  water  unless  air  is  present.  The. 
agents  present  in  the  air  which  accelerate 
rusting,  especially  in  or  near  cities  where 
much  fuel  is  consumed,  are  numerous.  Sul- 
phur dioxide  and  soot  are  probably  the  most 
destructive,  because  together  in  the  presence 
of  moisture  they  produce  sulphuric  acid. 
The  action  of  these  two  agents  is  most 
marked  in  railway  tunnels  and  bridges. 

Experience  in  Boston  has  shown  that  the 
corrosion  of  metal  bridges  has  been  due 
principally  to  one  or  more  of  the  following 
causes:  Exposure  to  locomotive  gases:  ex- 
posure to  sea  water:  exposure  to  surface 
water  leaking  thru  bridge  floors;  over-stress 
of  the  metal,  by  which  corrosion  has  been 
hastened. 

Two  views  show  typical  rust  conditions 
caused  by  locomotive  fumes.  Striking  ex- 
amples of  corrosion  are  seen  in  the  views 
of  the  old  Washington  street  bridge  of  the 
Boston  and  Albany  railroad.  The  webs  of 
the  plate  girders  beneath  the  bridge  floor 
have  been  completely  eaten  away  over  large 
areas,  leaving  holes,  in  some  cases,  large 
enough  for  a  man  to  crawl  thru. 

While  many  paints  have  given  satisfac- 
tory results  on  metal  structures  under  ordi- 
nary conditions,  they  have  not  proved  an 
effectual  protection  of  metal  work  under 
extreme  conditions,  such  as  exist  in  bridges 
over  railroads.  The  use  of  wooden  ceiling 
protection  confines  locomotive  gases  and 
makes  corrosion  more  rapid  than  in  the 
open.  Sheet  lead  has,  in  some  cases,  been 
worn  away  by  locomotive  blasts  until  it 
began  to  fall  upon  the  trains  beneath. 
Asphalt  coating,  after  six  years'  service, 
has  been  found  in  good  condition. 

But  concrete  or  mortar  has  proved  by 
far  the  most  satisfactory  protection  for 
metal  structures  over  railroads.  It  should 
be  properly  reinforced  with  steel.  The  best 
results  and  the  greatest  degree  of  safety 
will  be  obtained  when  the  steel  reinforce- 
ment is  thoroly  attached  to  the  metal 
member. 


CORROSION  OF  IRON  GIRDER  in  Washington 
Street  Bridge  over  Boston  and  Albany  Railroad  in  Bos- 
ton, Massachusetts.     Tiro  views. 


JiiIii.  1015 


Convention   of  American   Society  of   Municipal 
Improvements 

The  American  Society  of  Municipal  Improvements  will 
meet  in  Dayton,  O.,  October  12-15,  with  preliminary  meetings 
of  the  committees  on  standard  specifications  and  on  standard 
forms  on  October  11.  The  city  of  Dayton  is  preparing  a 
special  program  for  two  sessions  of  the  convention,  which 
will  be  of  great  interest  and  value,  and  the  National  Paving 
Brick  Manufacturers'  Association  tenders  the  society  a  din- 
ner on  one  evening.  The  program  in  general  is  well  under 
way.  Three  sets  of  specifications  will  be  presented  for  con- 
sideration and  adoption  and  possibly  some  changes  in  specifi- 
cations  adopted   last   year. 

Northern  Pacific  Coast  rates  are  in  force  until  September 
30,  good  returning  until  October  31.  California  rates  are 
only  available  on  four  days  in  August,  except  the  regular 
9-months  excursion  tickets  available  at  all  times. 


camp  and   personal  equipment,   provisions,  camping,   state   li- 
cense regulations,  etc.,  should  be  of  much  help. 


The  New  Water  Works  Directory 
The   McGraw   Water    Works    Directory    is    now    ready    for 
delivery.     It  fills  a  need  that  civil  engineers  have  felt  since 
the   last   issue   of   the   "Manual   of   American   Water   Works," 
edited  by  M.  N.  Baker,  was  published  in  1897. 

It  lists  in  its  615  pages,  5185  towns  in  the  United  States, 
Canada,  Philippine  Islands,  Porto  Rico  and  Hawaii,  giving 
as  to  the  water  works  in  each,  the  essential  facts  about  own- 
ership, management,  supply,  purification,  pumping  equipment 
and  rates.  It  is  arranged  alphabetically  by  states,  with  the 
towns  in  alphabetical  order  under  each  state.  The  descrip- 
tion of  each  water  works  is  given  under  the  town  which  it 
supplies  and  a  statistical  summary  by  states  closes  the  book. 
The  price  is  $15  and  it  is  published  by  the  McGraw  Publish- 
ing Co.,  New  York  City. 


Lincoln  Highway  Guide  Book 
The  Lincoln  Highway  Association,  Detroit,  Mich.,  has  pub- 
lished a  guide  book  of  the  entire  route,  from  New  York  to 
San  Francisco,  in  the  standard  automobile  guide  book  form, 
which  can  be  obtained  for  50  cents.  A  map  of  the  route  with 
connecting  lines  and  a  list  of  the  cities  and  towns  passed  thru 
may  be  obtained  for  an  additional  25  cents,  folded  in  a  con- 
venient cover. 

Statistics  of  the  cities  and  towns,  information  about  hotels, 
prices  of  oil  and  gasoline,  washing,  etc.,  location  of  water, 
lodging  and  meals  where  they  are  scarce  are  given  in  the 
order  the  towns  are  reached  from  New  York,  and  an  alpha- 
betical index  makes  them  easy  to  find. 

The  instructions  to  tenderfeet  about  car  and  supplies,  ear 


Technical  Associations 

The  general  program  of  sessions  and  excursions  of  the 
International  Engineering  Congress  and  the  engineering  so- 
ciety conventions  to  be  held  in  conjunction  therewith  between 
September  16  and  25,  at  the  Panama-Pacific  Exposition,  San 
Francisco,  Cal.,  is  ready  for  distribution  by  Secretary  W.  A. 
Cattell,  417  Foxcroft  Building,  San  Francisco,  Cal. 

The  New  York  Electrical  Society  at  its  meeting  June  15, 
elected  Elmer  A.  Sperry  president,  and  Geo.  H.  Guy  secretary. 


Technical  Schools 


The  University  of  Michigan  is  attempting  the  establish- 
ment of  a  Municipal  Research  Bureau  under  the  Department 
of  Political  Science  in  connection  with  courses  of  study  on 
municipal  administration.  Its  purpose  is  to  collect  and  collate 
material  and  circulate  information  concerning  the  problems  of 
municipal  administration,  with  special  reference  to  Michigan 
cities,  with  such  investigation  of  concrete  conditions  and  prob- 
lems as  may  occur  practcable. 


Civil  Service  Examinations 

The  U.  S.  Civil  Service  Commission  will  hold  examinations 
at  the  usual  places,  as  follows: 

July  27:  Instrument  maker  and  mechanician  in  Bureau  of 
Standards,  Department  of  Commerce,  at  $900  to  $1,020  a  year. 

September  15:  Aids  and  computers  on  Coast  and  Geodetic 
Survey;  copyist  topographic  and  topographic  draftsmen  in  De- 
partmental service;  junior  engineer  draftsmen  in  Engineer 
Department  at  large;  junior  chemist  in  departmental  service; 
laboratory  apprentice  in  Bureau  of  Standards;  local  inspectors 
and  assistant  inspectors  of  boilers  and  of  hulls. 

October  13:  Agricultural  inspector,  Philippine  Service; 
aid  Bureau  of  Standards;  aid,  cadet  engineer  and  cadet  offi- 
cer, Lighthouse  service;  fish  culturist  and  apprentice  fish  cul- 
turist;  assistant  observer.  Weather  department:  civil  engi- 
neer and  draftsman:  computer,  Nautical  Almanac  Office  and 
Naval  Observatory:  mechanical  and  topographic  draftsmen, 
Panama  Canal  service;  ship  draftsman.  Navy  Department;  en- 
gineer. Indian  service:  junior  mechanical  or  electrical  engi- 
neer. Engineer  Department  at  large;  junior  mining  engineer, 
Bureau  of  Mines;  laboratory  assistant,.  Bureau  of  Standards; 
library  cataloguer;  scientific  assistant,  Department  of  Agri- 
culture;  statistical  clerk,  departmental  service. 

July,  1915 
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Personal  Notes 

H.  M.  Montgomery,  chairman  of  the  Chicago  section  of  the 
American  Society  of  Mechanical  Engineers,  has  been  elected 
vice  president  and  director  of  the  Powdered  Coal  Engineering 
&  Equipment  Company,  of  Chicago,  which  is  preparing  elab- 
orate plans  for  the  construction  and  equipment  of  a  large 
demonstration  plant  and  research  laboratory  in  Chicago, 
where  working  demonstrations  of  the  adaptation  of  powdered 
coal  as  a  fuel  to  all  forms  of  heat  production  will  be  carried 
on  under  engineering  observation,  aided  by  every  influence 
that  scientific  research  can  bring  to  bear  on  the  production  of 
perfect  combustion. 

E.  A.  Kingsley,  formerly  city  engineer  and  superintendent 
of  public  works  in  Little  Rock,  Ark.,  the  first  state  highway 
engineer  of  Arkansas,  and  more  recently,  until  July  1,  su- 
pervising engineer  of  the  construction  of  the  $700,000  highway 
system  of  Bell  county,  Tex.,  has  been  appointed  paving  engi- 
neer of  San  Antonio,  Tex.,  by  street  commissioner  Kearny. 
The  city  began  a  system  of  paving  recently  and  under  the 
new  commission  form  of  government  plans  to  extend  the  sys- 
tem. At  the  last  June  meeting  of  the  commission,  the  street 
commissioner  was  authorized  to  call  for  bids  on  thirteen  pav- 
ing contracts  on  eleven  streets,  and  bids  were  received  for 
paving  one  street.  Other  streets  will  follow  rapidly.  Mr. 
Kingsley's  experience  has  been  ample  to  insure  his  success 
in  his  new  position,  which  is  in  the  nature  of  a  deserved 
advance. 

H.  E.  Bilger,  M.  Am.  Soc.  C.  E.,  road  engineer,  Illinois 
state  highway  department,  Springfield,  111.,  was  granted  the 
degree  of  Master  of  Science,  pro  merito,  by  Bucknell  Univer- 
sity, Lev  isburg,  Pa.,  on  June  16,  1915.  He  is  a  graduate  of 
the  university  and  also  of  the  University  of  Missouri.  He  has 
had  extensive  engineering  experience  in  the  service  of  rail- 
roads and  in  municipal  and  industrial  projects.  For  six  years 
he  was  with  the  Illinois  highway  commission  as  assistant  en- 
gineer and  division  engineer,  resigning  to  become  senior  high- 
way engineer  with  the  U.  S.  Office  of  Public  Roads,  assigned 
to  the  southwestern  states  at  the  construction  of  object-lesson 
roads,  and  in  the  analysis  of  county  road  conditions  and  the 
formulation  of  reports  thereon  for  the  bases  for  bond  issues 
for  road  improvement.  In  April,  1914,  ke  resigned  from  this 
position  to  accept  his  present  position,  which  was  won  by  an 
open  examination  with  103  competitors.     He  now   has  imme- 


diate technical  charge,  under  the  general  direction  of  the  chief 
state  highway  engineer,  of  all  road  work  coming  under  the 
supervision  of  the  Illinois  state  highway  department. 


All  on  Four  Wheels 

Each  year  increasing  care  is  taken  to  conserve  streets  and 
highways.  The  top  dressing  of  macadam  pavements  must  be 
preserved  by  oiling  which  is  also  a  great  help  in  keeping  down 
the  dust.  Then,  too,  the  streets  must  be  sprinkled  daily  dur- 
ing the  dusty  weather  and  periodically  they  should  be  thoroly 
cleaned  and  flushed. 

The  city  of  Indianapolis.  Ind.,  has  provided  for  this  atten- 
tion to  its  paths  of  transportation  by  purchasing  a  White  com- 
bination sprinkler,  flusher  and  road  oiler.  The  apparatus  is 
mounted  on  a  White  5-ton  chassis  and  the  equipment  includes 
a  1,200-gallon  tank  for  either  water  or  oil,  a  set  of  sprinkler 
nozzles,  mounted  under  the  rear  of  the  tank,  busher  nozzles 
at  the  forward  end  of  the  tank,  the  necessary  apparatus  for 
road  oiling  and  a  rotary  gear  pump  operated  from  the  power 
transmission.  The  heater  is  operated  by  gasoline,  supplied 
from  a  small  tank  mounted  on  the  right  side  of  the  body. 
The  oil  nozzles,  sixteen  in  number,  are  supported  on  a  rack 
under  the  rear  of  the  tank  and  are  so  constructed  that  the  en- 
tire rack  may  be  moved  a  distance  of  2  feet  from  the  center 
position  to  either  the  right  or  left.  This  shifting  is  controlled 
from  the  small  seat  at  the  extreme  rear  of  the  truck. 

The  water  or  oil  may  be  taken  into  the  tank  thru  an  open- 
ing in  the  top  or  pumped  in  thru  the  intake  pipe  at  the  front 
of  the  tank.  When  the  apparatus  is  in  operation,  the  water 
or  oil,  as  the  case  may  be,  is  pumped  from  the  tank  to  the 
proper  set  of  nozzles  and  the  flow  is  controlled  entirely  from 
the  driver's  seat.  Three-way  valves  are  provided  in  the  pump 
line  so  that  when  one  set  of  nozzles  is  in  operation,  the  other 
two  may  be  completely  cut  off. 

The  heater  is  placed  on  the  rear  of  the  frame  and  hot  air 
is  circulated  thru  coils  in  the  tank  and  out  thru  a  uue  at  the 
front  of  the  tank. 

The  entire  equipment  is  very  compact  and  so  arranged  on 
the  chassis  that  everything  is  easily  accessible  and  each  op- 
eration is  handily  controlled. 


WHITE   COMBINATION   Sprinkler,  Flusher  and   Oiler. 
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Extensive  Road  Construction  in  Oregon 

The  commissioners  of  Multnomah  county,  Oregon,  in  which 
Portland  is  situated,  have  recently  let  contracts  for  88  miles 
of  road  construction,  at  an  average  cost  of  $14,000  a  mile,  or 
a  total  of  about  $1,250,000,  under  a  bond  issue  approved  dur- 
ing the  winter.  The  contracts  for  concrete  roads  aggregate 
13  miles  and  for  brick  1  mile,  the  remaining  contracts  are 
for  Warrenite,  distributed  among  four  contractors:  Warren 
Construction  Co.,  Portland,  40  miles;  Pacific  Bridge  Co.,  Port- 
land, 12  miles;  Oscar  Huber,  Portland,  10  miles;  Clark  & 
Henry,  California,  12  miles.     The  standard   width  is  1G   feet. 

As  in  most  sections  of  the  country,  the  macadam  roads  of 
Multnomah  country  have  proved  insufficient  to  sustain  the 
ravages  of  modern  automobile  traffic,  but  provide  an  excellent 
foundation  for  a  modern  permanent  road  surface.  The  project 
for  improvement  on  a  large  scale  began  nearly  two  years  ago, 
when,  at  a  conference  meeting  of  the  most  prominent  tax- 
payers of  the  city  of  Portland  and  Multnomah  county,  John 
B.  Yeon  and  S.  Benson  were  urged  to  accept  the  positions  of 
roadmaster  and  deputy  roadmaster  respectively.  They  have 
since  devoted  nearly  their  entire  time  to  investigation  of  the 
road  problem,  including  roads  of  all  types  thruout  the  United 
States  and  Canada. 


New  Portable  Asphalt  Mixing  Plant 
A  new  portable  asphalt  mixing  plant  having  a  number  of 
distinctive  features  has  just  been  put  on  the  market  by  the 
Iroquois  works  of  the  Barber  Asphalt  Paving  Company,  Buf- 
falo. For  a  plant  of  its  size  and  cost  it  is  unusual  in  having 
a  minimum  capacity  of  S00  square  yards  of  2-inch  sheet  as- 
phalt topping  per  day  of  10  hours.  The  capacity  for  asphaltic 
concrete.  Topeka  mix,  or  asphalt  macadam  is  much  larger. 

The   mixing   platform   of   the   plant   is   so   elevated   that   a 
wagon  can  be  driven  under  it  to  receive  the  load   from   the 


mixer  without  elevating  the  plant  on  its  wheels  or  excavating 
for  this  purpose.  The  platform  is  arranged  for  one-man  op- 
eration, the  levers  for  controlling  clutches  and  plant  being 
within  easy  reach.  The  mixer  is  a  two-shaft,  pugmill  type, 
with  removable  side  and  end  liners:  provided  with  two  full 
sets  of  blades,  the  binder  blades  being  solid  manganese.  The 
sand-measuring  box  and  asphalt  bucket  are  supported  on  scales. 
A  drying  drum  of  special  construction  has  been  designed  for 
this  plant  to  obviate  the  difficulties  so  often  encountered  in 
heating  a  sufficient  amount  of  sand  and  stone.  Features  that 
count  in  the  economical  upkeep  of  such  plants  as  this  are  the 
removable  steel  wearing  plates  in  the  material  chutes,  and 
chilled  rims  for  all  chain  sprockets. 

As  illustrated,  the  plant  would  be  operated  as  two  units, 
the  second  unit  being  the  asphalt  kettle.  The  mixing  plant  is 
also  supplied,  however,  without  boiler  and  engine.  In  other 
words,  the  contractor  or  municipality  already  provided  with 
portable  boiler,  engine  and  kettles,  can  secure  the  mixing  plant 
without  making  an  additional  investment  for  these  units. 

The  plant  is  designed  especially  to  meet  the  requirements 
of  contractors  and  municipalities  having  new  construction  and 
maintenance  work  to  perform  in  scattered  territory,  or  in  an 
amount  insufficient  to  make  a  stationary  plant  economical. 


Improved  Creosote  Oil 

The  Republic  Creosoting  Co.,  of  Indianapolis,  are  issuing 
a  new  booklet  on  improved  creosote  oil,  which  gives  also  the 
specifications  for  the  Reilly  improved  creosote  oil. 

The  booklet  presents  an  excellent  argument  for  making 
clear  distinction  between  creosote  oil  and  mixtures  of  creo- 
sote with  tar  or  petroleum  or  asphalt  or  resin  or  any  other 
material,  so  that  the  names  used  for  the  various  compounds 
will  give  an  indication  of  their  composition.  This  seems  to 
be  a  fair  proposition  and  it  follows  the  principle  on  which  the 
specifications  thus  far  adopted  by  the  American  Society  of 
Municipal  Improvements  are  based.  The  compounds  seem  to 
be  advocated  because  they  are  considered  equally  or  even 
more  valuable  and  should  have  the  full  advantage  of  these 
points  of  superiority.  They  do  not  have  this  advantage  if 
they  are  called  creosote. 

Bleeding  of  paving  blocks  is  attributed  in  the  booklet  to 
the  mixture  with  creosote  of  other  materials  to  produce  the 
oil  with  which  they  are  treated. 

The  distinguishing  characteristics  of  the  Reilly  improved 
creosote  oil  are  stated  to  be  high  degree  of  penetration  into 
the  fibers  of  the  wood,  stability,  preservative  properties,  water- 
proofness,  high  specific  gravity  and  high  boiling  point.  The 
value  of  each  of  these  characteristics  is  more  fully  set  forth 
in  the  booklet  than  there  is  space  for  here. 

Full  specifications  for  the  Reilly  improved  creosote  oil  close 
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the  booklet  and  include  some  of  the  tests  for  adulterants,  with 
recommendation  that  other  tests  be  used  when  other  kinds 
of  adulteration  may  be  suspected. 

The  claims  for  this  oil  are  for  properties  which  the  writer 
has  for  years  considered  to  be  the  essentials  of  a  perfect  oil 
for  treating  wood  paving  blocks,  and  it  is  now  on  the  market 
to  demonstrate  its  ability  to  meet  these  requirements. 


The  TurLine  Sewer  Machine  for  Cleaning  Difficult 
Sewer  Stoppages 

The  turbine  sewer  cleaner  is  claimed  by  its  manufacturers 
to  be  able  to  clean  any  stoppage  in  a  sewer  no  matter  how 
difficult  for  other  methods.  The  device  consists  essentially 
of  runners  and  cutters,  adjusted  to  fit  the  sewer,  revolved  by 
water  pressure  and  pushed  along  with  rods,  or  cables  and 
"  indlass  or  jack.  In  operation  a  hose  is  attached  and  water 
delivered  to  the  turbine  at  60  pounds  pressure,  giving  3  h.  p. 
to  the  cutters  which  revolve  at  about  the  rate  of  an  electric 
fan.  The  revolving  cutters  dislodge  the  material,  cut  the 
weeds,  roots  and  other  growths,  grinding  the  other  matter 
and  carrying  it  away  by  the  force  of  the  water.  At  the  same 
time  the  moving  water  scrubs  the  walls  of  the  sewer.  The 
runners  and  cutting  knives  can  be  adjusted  so  as  to  exactly 
fit  the  sewer.  The  special  turbine  windlass  is  simply  con- 
structed and  easily  set  up  and  is  used  with  cable  for  drawing 
the  turbine  through  the  sewer.  Where  windlass  and  cable 
cannot  be  used,  as  in  completely  stopped  sewers,  the  forcing 
jack  and  sewer  rods  are  used.  Special  non-buckling  galvan- 
ized iron  rods  with  special  couplings  to  withstand  the  strain 
may  be  obtained.  Wooden  rods  which  float  in  2V2  inches  of 
water  are  used  in  pulling  cable  or  rope  thru  the  sewer. 

The  turbine  device  has  been  widely  and  successfully  used 
In  many  cities.  Henry  J.  Kruse,  superintendent  of  sewers  of 
Milwaukee,  Wis.,  cleaned  319  feet  of  12-inch  sewer,  choked 
with  grease,  in  16  hours  with  four  men  at  a  cost  of  $16,  or  5 
cents  a  lineal  foot,  whereas  laying  new  sewer  at  this  time 
would  have  cost  $3  or  $4  per  foot.  Kansas  City,  Mo.,  cleaned 
7,801   feet  of  sewer  in  14   days  at  a  cost  of  0.0315  cents  per 


TURBINE    SEWER   CLEANING    machine   removing 
tar  from  a  sewer  at  Fond  dn  Lac,  Wis. 


foot.  The  average  cost  of  cleaning  is  put  at  about  0V2  cents 
per  foot  with  this  device. 

The  illustration  shows  the  windlass  and  forcing  jack  and 
some  of  the  tar  removed  from  a  sewer  at  Fond  du  Lac. 

The  turbine  sewer  machine,  the  windlass,  jack  and  rods 
are  made  by  the  Turbine  Sewer  Machine  Renovating  Co.,  Inc., 
Milwaukee,  Wis. 


Bitulithic  in  Corpus  Christi 
On  June  1,  1915,  the  city  of  Corpus  Christi,  Texas,  awarded 
a  contract  for  SO.OOO  square  yards  of  bitulithic  pavement  on 
sixteen  main  thorofares  and  leading  residential  streets  to 
the  Texas  Bitulithic  Company,  of  Dallas,  Texas.  This  contract 
calls  for  an  expenditure  of  $275,000,  the  property  owners  pay- 
ing three-fourths  of  the  costs  for  the  paving  in  front  of  their 
property,  and  the  city  paying  the  remaining  one-fourth  and 
all  of  the  costs  of  paving  street  intersections.  When  this 
contract  is  completed.  Corpus  Christi  will  be  one  of  the  best 
paved  cities  in  America. 

In  September,  1912,  the  city  of  Corpus  Christi  awarded  its 
initial  paving  contract  to  the  Texas  Bitulithic  Company,  of 
Dallas,  Texas,  for  bitulithic  on  seventeen  downtown  streets, 
150  blocks,  for  $350,000,  being  the  largest  single  paving  con- 
tract ever  awarded  in  the  state  of  Texas.  There  was  very 
keen  competition  for  this  contract,  bids  being  received  for 
paving  with  bitulithic,  wood  block,  brick,  asphalt  and  concrete. 
A  committee  composed  of  members  of  the  city  council  and 
the  advisory  citizens'  committee  visited  several  cities  to  in- 
spect the  different  kinds  of  pavement,  and  upon  their  recom- 
mendation, the  city  council  let  the  entire  contract  for  bitu- 
lithic pavement.  The  actual  paving  work  was  delayed  for 
several  months,  giving  the  property  owners  ample  time  to 
provide  sewer  connections  in  the  streets  to  be  paved.  That 
bitulithic  is  satisfactory  is  demonstrated  by  this  second  large 
contract  for  streets  of  the  same  material. 


The  Installation  of  Kahn  Armor  Plates 
The  improved  device  for  installing  Kahn  armor  plates  pro- 
vides a  space  between  the  supporting  T  bar  and   the  armor 
plates,  so  that  the  pavement  can  be  finished  evenly  over  the 
top  of  the  plates.     The  clamps  suspended  from  the  T-bar  are 
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adjustable  in  length  so  as  to  provide  an  absolutely  accurate 
crown.  The  steel  wedge  in  these  clamps  holds  the  plates 
tightly  together.  The  T-bar  is  supported  from  the  side  forms 
by  means  of  the  steel  stools,  in  which  are  adjusting  bolts  for 
raising  or  lowering  the  entire  assembled  joint.  This  same 
installing  device  may  be  used  for  roads  of  any  crown  and 
various  widths. 

Accompanying  illustration  shows  the  new  installing  device 
set  up  and  adjusted  to  crown,  with  supporting  stools  adjusted 
to  width  and  armor  plates  clamped  together  with  elastite 
middle  clamp  close  up  against  T-bar.  The  plates  at  this  point 
should  be  approximately  2  inches  from  the  edge  of  T-bar. 
The  end  clamps  are  next  adjusted  farther  away  from  the  T- 
bar  to  represent  approximately  the  full  crown  of  the  plates. 
In  other  words,  if  we  have  a  2-inch  crown,  our  plates  being 
2  inches  from  the  T-bar  at  the  middle,  the  end  clamps  will  be 
so  adjusted  to  bring  the  ends  of  the  plates  exactly  4  inches 
from  the  T-bar.  The  armor  plates  are  then  placed  in  the  de- 
vice and  the  intermediate  clamps  are  adjusted  to  the  crown 
of  the  plates. 

After  T-bar  is  assembled,  open  all  clamps  by  driving  out 
the  wedge,  adjust  position  of  clamps  as  previously  described, 
place  armor  plates  and  filler,  lock  securely  by  means  of  the 
bottom  lock  nut  and  drive  wedges  securely  into  place,  thereby 
closing  jaws  of  clamps  which,  thru  virtue  of  their  beveled 
shape,  cannot  close  without  holding  both  plates  exactly  in 
position.  The  assembled  plates  and  device  are  next  placed 
on  the  side  forms  with  wedge  portion  of  the  clamps  towards 
the  mixer.  The  next  operation  will  be  to  so  adjust  the  end 
stools  that  the  tops  of  the  assembled  plates  are  in  their  ap- 
proximate vertical  position. 

In  the  wider  roads  and  streets  some  tendency  to  sag  at  the 
middle  will  be  noted  in  the  T-bar.  This  feature  can  be  readily 
overcome  by  maintaining  the  middle  clamp  to  its  proper  place 
and  then  lowering  the  end  and  intermediate  clamps  until  this 
tendency  to  sag  is  overcome.  This  operation  should  be  per- 
formed after  the  device  has  been  set  in  the  road  as  repre- 
sented in  illustration.  The  installing  device  is  removed  from 
the  armor  plates  when  the  concrete  has  set  sufficiently  to  fin- 


INSTALLING  DEVICE  for  Kahn  joint  protector 
plates  as  arranged  lor  streets  over  24  feet  wide,  with 
a  support  for  the  two  T-bars  in  the  middle  of  the  street. 


INSTALLING  DEVICE  for  setting  Kahn  joint  pro- 
tectors for  concrete  pavements.  ABOVE,  set  to  fit  croxen 
of  pavement  and  ready  for  placing  of  concrete;  BELOW, 
"in  rete  in  place  and  workmen  finishing  top  over  the 
joint  readily  because  of  space  between  T-bar  and  tup 
of  pavement. 
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ish  the  surface  at  that  point.  Removal  is  accomplished  after 
driving  back  wedges  and  opening  up  the  jaws. 

Where  the  street  is  over  24  feet  in  width,  two  T-bars 
should  be  used  to  span  across  the  street  because  of  the  ex- 
cessive weight  and  clumsiness  of  a  single  device.  The  clamps 
and  tools  will  then  be  adjusted  and  the  armor  plates  installed. 
Two  bent  stakes,  furnished  by  the  manufacturers,  are  first 
driven  into  the  sub-grade  at  the  middle  of  the  road  so  that  the 
ends  of  the  two  bars  rest  upon  them  at  the  correct  height. 

We  are  also  illustrating  improved  types  of  forms  for  con- 
crete curb,  as  well  as  T-bar  for  holding  curb  bar  in  position. 
When  wood  forms  are  used  the  plank  should  be  2  inches  in 
thickness  and  planed  smooth  on  the  inside.  The  bottom  of 
the  curb  should  have  a  slight  footing,  which  is  easily  secured 
by  raising  the  forms  3  inches  above  the  foundation  and  al- 
lowing a  portion  of  the  concrete  to  slope  off  underneath.  The 
curb  bars  may  be  readily  installed  by  either  of  two  methods: 

1.  With  special  T-bar.  2.  By  merely  pressing  the  curb 
bar  into  the  concrete. 

The  T-bar,  as  indicated  in  illustration,  serves  also  the  pur- 
pose of  holding  the  forms  the  correct  distance  apart.  When 
the  clamp  for  holding  the  forms  from  spreading  is  set  in  place, 
the   T-bar  is  clinched  very  tightly.     In  this  T-bar  is  a  slot, 
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which  is  set  at  the  right  angle  to  hold  the  curb  bar  in  proper 
position.  The  concrete  is  then  poured  and  floated  level  with 
the  top  of  the  form  and  curb  bar. 

The  T-bar  can  be  entirely  dispensed  with  by  using  wood 
sticks  to  separate  the  forms  and  bringing  the  concrete  up  to 
the  level  of  the  top  of  the  curb  and  then  pressing  the  curb 
into  its  correct  position. 

The  specialties  above  referred  to  are  made  by  the  Trussed 
Concrete  Steel  Co.,  Detroit,  Mich.,  and  Youngstown,  Ohio. 


IMPROVED  WOOD  FORMS  for  making  concrete 
curb,  showing  also  protecting  bar  for  curb  corner,  T-bar 
for  keeping  forms  apart,  clamp  for  keeping  them  to- 
gether and  braces  for  keeping  them  in  position. 
ABOVE,  forms  in  place;  BELOW,  cross-section  of  curb 
during  construction. 


AHN  CURB  BAR 
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Trade  Notes 

Foster  &  Creighton  Co.,  engineers  and  contrac- 
tors, Nashville,  Tenn.,  have  entered  into  an  agree- 
ment to  take  all  contracts  for  the  Harris  munici- 
pal garbage  incinerator  and  steam  generator  in 
which  a  sum  of  $50,000  or  more  is  involved.  The 
Nashville  Bridge  Co.  will  continue  to  take  con- 
tracts amounting  to  less  than  $50,000. 

The  city  of  St.  Louis,  Mo.,  in  rewriting  their 
specifications  for  brick  paving  have  included  the 
following  phrase:  "They  shall  be  unrepressed, 
side  wire  cut  in  such  a  manner  that  lugs  will  be 
formed  during  the  process  of  cutting,  and  shall 
have  the  ends  beveled."  The  recognition  of  the 
advantages  claimed  for  wire-cut-lug  brick  is  ob- 
vious. St.  Louis  is  one  of  the  largest  consumers 
of  vitrified  paving  brick  in  the  country,  and  the 
change  from  the  repressed  brick  to  the  unre- 
pressed brick  was  only  made  after  investigations 
which  have  extended  over  a  period  of  more  than 
six  years. 


Mechanical  Trench  Tamping 

By  W.  A.  Kellogg,  General  Foreman  of  Water  Works, 

Columbus,  Ohio. 

For  many  years  there  has  been  a  strong  demand  for  power 
traction  tampers  for  the  mechanical  tamping  of  trench  back- 
fill on  streets  up  for  improvement.  Our  experience  in  this 
direction  may  be  of  interest,  as  we  are  now  operating  such 
machines,  particularly  on  long  main  feeder  lines  minus  cross 
ditches.  On  unimproved  streets  we  do  no  tamping,  either  by 
hand  or  machine,  merely  flushing  to  top. 

Aside  from  the  slowness  of  hand  tamping,  the  main  ob- 
jection has  been  that  laborers  are  liable  to  neglect  their  work. 
It  is  an  easy  matter  for  a  hand  laborer  to  permit  a  hand 
tamp  to  merely  drop  while  seeming  to  push  or  to  slip  his 
hands  up  and  down  on  the  tamping  shaft.  There  is  little 
system  in  hand  tamping — you  can  never  be  positively  sure 
whether  the  fill  is  really  tamped  or  not.  The  surface  of  the 
fill  may  be  smoothed  by  hand  tamping  irons,  but  only  careful 
inspection  will  prove  effectiveness  of  hand  operation.  Then, 
again,  while  the  top  layer  may  be  effectively  packed,  you  have 
no  way  of  telling  whether  layers  were  hand  tamped  every 
6  inches  or  every  12  inches. 

There  are,  of  course,  many  soils  to  cope  with,  but  each 
must  be  treated  on  the  same  general  princicle,  i.  e.,  to  fill  all 
the  voids,  that  in  every  case  all  the  particles  may  be  as  close 
together  and  as  tightly  compacted  as  possible,  and  it  is  my 
opinion  that  this  result  can  only  be  accomplished  by  me- 
chanical tamping.  We  have  in  successful  operation  two  paver 
traction  tampers  with  which  we  tamp  any  kind  of  soil  we 
would  attempt  to  tamp  by  hand.  In  other  words,  our  ma- 
chines tamp  all  soils  ecept  sand,  and  sand  we  would  not  at- 
tempt to  hand  tamp. 

We  invariably  use  42  inches  of  covering  for  any  size  pipe, 
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Concrete  Breaker  Head. 


FIGURE  1.    Illustrating 

method  of  fill  ami  tamping 


except  in  instances  where  cuts  are  not  graded  out  and  we  have 
to  go  deeper.  We  place  a  12-inch  fill  over  pipe  line  and  flush 
in  order  that  the  soil  may  become  firmly  packed  around  pipe 
at  bottom  and  then  mechanically  tamp  every  6  inches  to  top, 
as  shown  in  Fig.  1.  Sizes  of  pipe  to  widths  of  trench  are  as 
follows: 

6-inch  to    S-inch  pipe    24-inch  trench 

12-inch  to  10-inch  pipe    30-inch  pipe 

20-inch   and   24-inch   pipe 36-inch  trench 

36-inch    pipe    48-inch  trench 

Each  of  the  two  traction  tampers,  above  referred  to,  and 
which  have  been  used  most  successfully  in  this  department, 
is  operated  by  but  one  man  and  moves  forward  under  its  own 
power  at  a  maximum  speed  of  1  1/3  miles  per  hour.  A  feeding 
speed  of  approximately  6  feet  per  minute  is  provided  to  fur- 
nish a  continuous  slow  movement  forward  or  backwards  when 
at  work  on  the  trench.  The  tamping  head  moves  across  the 
machine  on  a  solid  steel  runway.  The  weight  of  the  tamping 
ram  and  its  carriage  is  supported  on  6-inch  rollers.  The 
tamping  head  is  9x12  inches,  and  has  a  maximum  cross  travel 
of  16  inches,  thus  enabling  it  to  actually  cover  27  inches  of 
trench.  Since  it  is  not  necessary  to  tamp  closer  than  4Vfc 
inches  to  the  wall  of  the  trench  in  most  cases,  the  machine 
will  handle  a  36-inch  trench.  The  tamping  head  is  fastened 
into  the  bar  of  the  ram  by  means  of  heavy  bolts  placed  thru 
the  lugs  on  the  head.  By  removing  these  bolts,  the  asphalt 
cutting  head,  or  the  concrete  breaker  head,  may  be  substi- 
tuted. In  cutting  asphalt,  the  knife  is  set  to  run  in  the  di- 
rection desired  to  cut,  that  is,  it  may  be  set  to  cut  the  parallel 
lines  of  the  trench,  and  then  turned  at  right  angle.,,  to  cut 
cross  sections.  The  concrete  breaker  head  may  be  set  with 
out  reference  to  direction,  and  is  attached  as  above  described. 
The  tamping  ram  is  operated  by  means  of  a  segmental  pulley, 
brought  in  friction  contact  with  the  hardwood  ram,  by  spring 
pressure  on  a  large  pulley  on  the  opposite  side  of  the  ram. 
This  segment  is  caused  to  revolve  approximately  42  times 
per  minute,  and,  of  course,  causes  a  stroke  of  the  ram  at 
each  revolution.  This  stroke  has  an  average  of  26  inches 
travel,  and  as  the  ram  and  tamping  head  together  weigh  150 
pounds,  a  thoro  packing  of  the  earth  results.  When  consid- 
ered in  comparison  with  hand  labor,  the  machine  shows  its 
worth  very  forcibly. 

The  axles  are  of  the  stub  type,  which  may  be  removed  at 
very  little  expense,  should  there  be  occasion  for  so  doing. 
These   stubs  are   all   extended,   to   permit   widening  and    nar- 


rowing of  the  tread  from  a  minimum  of  4  feet  S  inches  to  a 
maximum  of  6  feet  S  inches.  The  wheels  of  either  side  of  the 
machine  may  be  adjusted  without  regard  to  the  other  side, 
since  it  may  be  necessary  to  leave  the  wheels  of  one  side 
close  to  the  trench,  on  account  of  narrow  berm.  This  may  be 
regulated  to  suit  conditions,  and  the  wheels  may  be  placed 
at  any  point  within  the  range  of  adjustment. 

By  changing  the  ram  and  substituting  a  cutter  for  the 
tamper  head,  these  machines  may  be  used  for  cutting  asphalt 
previous  to  excavating.  The  machine  is  set  to  travel  forward 
at  tamping  speed  and  cuts  a  clean,  sharp  slit  in  the  pavement 
which  penetrates  to  the  concrete  base.  After  the  machine 
travels  the  length  of  the  trench  it  cuts  the  other  side  on  its 
return  trip.  This  strip  can  then  be  crosscut  by  changing 
the  direction  of  the  cutter  head  and  the  asphalt  is  removed 
in  clean-cut  pieces  which  may  afterward  be  used  for  replac- 
ing the  pavement. 

Our  experience  has  proven  that  the  one  man  required  to 
operate  the  machine  keeps  two  shovelers  busy.  These  three 
men  not  only  take  the  place  of  sixteen  hand  tampers  and  two 
shovelers  at  $2.25  per  day,  but  they  do  more  and  better  work. 
The  machine  sets  the  pace  for  the  shovelers.  In  view  of  the 
fact  that  the  operator,  who  rides,  likes  to  see  the  other  fellow- 
work,  he  can  be  depended  upon  to  set  a  hot  pace.  The  tamp- 
ing is  thoroly  done  and  it  is  uniform.  Every  stroke  of  the 
150-pound  ram  is  of  the  same  length.  It  strikes  forty-two 
9x12  150-pound  blows  per  minute  and  not  more  than  one  blow 


FIGURE  2.  Illustrating  lo 
cation  of  blous  of  hand 
tamper  when  it  is  uniformly 

and  efficiently  dour. 
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FIGURE  3.  Illustrating 
greater  area  covered  by  blous 
of     mechanical     tamper,     not 

more  than   our   hlmr   being   r<  ■ 
quired  in  one  spot. 
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in  a  spot.  As  shown  by  Fig.  2.  a  hand  tamper  may  strike 
many  times  in  the  spot  or  he  may  not.  Hand  tamps  must 
necessarily  over-lap  to  a  great  extent  if  the  work  is  properly 
done.  Consider  this  loss  of  time  and  inefficient  result  secured 
by  a  6  to  7-inch  12-pound  hand  tamp,  which  is  usually  dropped 
not  more  than  8  to  10  inches  at  the  rate  of  15  to  20  strokes 
per  minute,  to  machine  tamping: 
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Presert/es  Roads 
Prevents  Dust- 


A  tarviated  road  invariably 
means  —  increased  property 
values  and  lower  road  taxes. 

MODERN  engineers  recognize  that 
the  automobile  has  come  to  stay 
and  they  build  roads  accordingly. 

Experience  has  taught  them  that  or- 
dinary macadam  cannot  resist  motor- 
car traffic.  The  rear  wheels  tear  the 
fine  stone  loose  and  the  surface  blows 
away  in  the  form  of  dust. 

You  have  often  seen  this  process  of 
road  disintegration.  A  dusty  road 
always  means  the  road  is  wasting  away. 
The  way  to  build  macadam  roads  to- 
day is  to  use  a  powerful  binder  such 
as  Tarvia,  which  not  only  adds  greatly 
to  the  life  of  the  roadway  by  making 
it  automobile-proof,  but  also  makes  it 
dustless  and  mudless. 

And  of  greatimportance,  the  reduction 
in  maintenance  expenses  made  possi- 
ble by  this  treatment  usually  more  than 
pays  for  the  cost  of  the  Tarvia. 


Thousands  of  miles  of  roadway  have 
been  treated  in  this  way.  In  fact,  some 
towns  have  settled  down  to  the  policy 
of  building  tarviated  roads  exclusively, 
wherever  possible. 

They  have  done  this  solely  from  the 
standpoint  of  saving  money,  because 
the  use  of  Tarvia  means  better  roads  at 
lower  cost. 

Tarvia  is  made  in  three  grades  to  meet 
varying  conditions. 

Illustrated  Booklet  on  request. 

Special  Service  Department. 

This  Company  has  a  corps  of  trained 
engineers  and  chemists  who  have  given 
years  of  study  to  modern  road  prob- 
lems. 

The  advice  of  these  men  may  be  had 
for  the  asking  by  anyone  interested. 

If  you  will  write  to  the  nearest  office 
regarding  road  problems  and  conditions 
in  your  vicinity  the  matter  will  have 
prompt  attention. 

BARRETT  MANUFACTURING  CO. 

New  York        Chicago       Philadelphi: 

St.  Louis      Cleveland       Cincii 

Pittsburgh     Detroit     Birmingham     K 

Minneapolis     Salt  Lake  City     Seattle 
The  Paterson  Mfg.  Co.  Limited:     Montr 
Toronto     Winnipeg     Vancouver     St.  John 
Halifax.  N.  S.     Sydney.  N.  S. 


Tarviated  Road,  New  York  Stale  Highway,   Walcrtown — Carthage 

■■■ .■■■     : 


Note  the  firm,  dustle 
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Hand  Machine  Machine 

Tamping  Tamping  Gain 

Size  of  ram 4  to  6  inches    9x12  inches  5x6  inches 

Weight  of  head 15  lbs.  150  pounds  135  pounds 

Strokes  per  minute.. 15  to  20  42  22 

Length  of  drop S  to  10  inches  2G  inches  1G  inches 

The  above  table  is  of  special  significance  when  consid- 
ering that  the  great  area  of  machine  head,  with  the  excep- 
tion of  a  slight  overlap,  never  drops  in  one  place  more  than 
one  time.  Then  it  never  tires,  nor  soldiers  on  the  job,  neither 
does  it  require  refreshments.  The  two  machines  which  we 
have  in  operation  are  made  by  the  Pawling  &  Harnischfeger 
Co.,  Milwaukee,  and  have  been  used  on  different  sized  jobs, 
the  following  list  being  representative: 

Lilly  Ave.    (Main  to  Livingston) 4,000  ft.     8-inch  pipe 

Sandusky    (Sullivan  to  Mound) 2,100  ft.  20-inch  pipe 

Mound   (Sandusky  to  Center 1,000  ft.  20-inch  pipe 

State  St.    (4th  to  Grand) 1,000  ft.  12-inch  pipe 

Cleveland  Ave.  (12th  Ave.  to  17th  Ave).. 1,600  ft.  16-inch  pipe 

Neil  Ave.    (Northwest  to  Dodrich) 2,400  ft.     8-inch  pipe 

4th  Ave.    (St.   Clair  to   Howard) 800  ft.     8-inch  pipe 


A  5-ton  chassis  also  took  one  of  these  trailers  up  an  8  Ms 
per  cent,  grade  in  excellent  shape.  One  trailer  was  hauled  up 
a  7  per  cent,  grade  on  second  speed  and  was  also  started  on 
second  speed. 

The  5-ton  tractor  hauled  one  trailer  with  gross  weight  of 
more  than  7  tons  a  distance  of  9  miles  in  36  minutes  at  the 
rate  of  15  miles  an  hour.  There  were  several  grades  on  this 
road. 

In  another  cross-country  run  from  Troy,  Ohio,  to  Coving- 
ton, Ohio,  to  Piqua,  Ohio,  a  total  distance  of  27  miles,  the  5- 
ton  tractor  hauled  one  trailer  under  load  at  the  rate  of  11 
miles  an  hour  thru  a  soft  sand  road,  and  on  the  harder  roads 
at  the  rate  of  16  miles  an  hour. 

These  tests  were  satisfactory  in  every  way  and  showed 
wonderful  possibilities  of  Kelly  trucks  used  in  connection  with 
trailers. 


Kelly  Makes  Successful  Trailer  Tests 
Kelly  chasses  recently  made  some  successful  trailer  tests 
with  the  Troy  Wagon  Works  Company,  of  Troy,  Ohio,  manu- 
facturers of  Troy  trailers. 

During  these  tests  the  Kelly  special  120-inch  wheel-base 
3%-ton  chassis  built  for  tractor  purposes,  hauled  two  Troy 
trailers,  each  trailer  weighing  two  tons  and  each  carrying  a 
live  load  of  five  tons,  up  a  5.6  per  cent,  grade.  The  Kelly 
tractor  carried  a  3,300-pound  weight  over  the  rear  wheels 
and  the  gross  weight  of  the  trailers  and  loads  was  more  than 
fourteen  tons.  The  total  weight  carried  and  pulled  by  the 
chassis  was  approximately  15%  tons. 

On  a  level  road  using  a  150-inch  wheel-base,  5-ton  chassis 
as  a  tractor,  the  two  trailers  were  hauled  at  the  rate  of  bet- 
ter than  11  miles  an  hour. 


A  KELLY  TRUCK  hauling  more  than   fourteen   tons 
in  trailers  on  a  seven  per  cent  grade. 


Koehring  1916  Changes 

The  Koehring  mixers  for  1916,  which  are  now  ready  for 
delivery,  offer  a  variety  of  refinements  and  improvements  in 
details  of  construction,  if  not  in  principles  of  design. 

A  new  characteristic  feature,  both  of  side  loaders  and 
paving  machines,  is  an  automatic  brake  on  the  loading  skip, 
which,  after  the  clutch  knockout  has  stopped  the  skip  in 
charging  position,  holds  it  there  until  released.  This  is  a 
safety  factor,  and,  on  pavers  especially,  aids  in  speedy  opera- 
tion. It  enables  the  operator  to  start  the  loading  skip  before 
the  batch  is  entirely  discharged,  and  then  attend  to  reversing 
the  discharge  chute,  turning  in  the  water  and  shooting  out 
the  distributing  bucket  before  lowering  chute. 

Several  minor  changes  more  perfectly  centralize  control. 
On  steam-powered  side  loaders,  all  valves  and  gages  have  been 
brought  to  charging  side.  The  clutch  control  on  gasoline- 
powered  mixers  has  also  been  brought  to  charging  side.  On 
side-loader  models,  discharge  chute  has  four  controls,  two 
on  each  side  of  mixer,  facilitating  discharge  when  mixer  is 
placed  in  close,  unhandy  quarters. 

Steam  engines  are  not  only  housed,  but  are  of  enclosed 
type,  the  mechanism  being  effectively  dust-proofed  by  cast 
plates  fitted  integrally  to  the  engine.  Drum  rollers  are  con- 
caved  to   prevent  cracking.     All   mixers   are   now  fitted   with 
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Don't  Experiment  when  Paving  Your  Streets 


Insist  upon  BITULITHIC,  the  Pavement  that  Renders  Unfailing  Service 

BITULITHIC 


The  Demand  is  Daily 
Becoming  More  Insistent 
and  Pronounced  for 


The  Pavement  which  has 

Proven  to  be 

"BEST  BY  EVERY  TEST" 


The  greatest  care  is  used  in  the  mixing  and  laying  of  the  Bitulithic  pavement.  It 
renders  unfailing  service. 

Bitulithic  is  constructed  for  all  kinds  of  traffic.  It  is  composed  of  varying  sizes  of 
the  best  stone  obtainable  combined  with  bituminous  cement  and  laid  under  close 
laboratory  supervision. 


["he  Bitulithic  Pavement.      Colonial  Ave.,  Norfolk,  Va. 


You  must  remember  that  Quality  should  be  First  consideration. 

Quality  First  is  the  Motto  of  the  Bitulithic  Pavement. 

BITULITHIC 

is  the  development  of  many  years'  experience  in  road  building.     We  are  paving  specialists  and  give 

you  the  benefit  of  our  experience. 

Bitulithic  Pavement  is  the  city's  best  asset,  as  you  will  have  a  well-paved  street  for  years  to  come. 

No  Time  like  the  Present  to  Specify-BITULITHIC 

for  streets  to  be  paved  this  spring.     The  sooner  you  award  your  contract  for  Bitulithic  the  earlier 
your  streets  will  be  ready  for  use. 

Bitulithic  is  the  delight  of  all  automobilists,  abutting  residents  and  taxpayers. 
A  postal  card  will  bring  you  illustrated  booklets  regarding  Bitulithic  Pavement. 

Why  not  write  a  card  today  to 

Warren  Brothers  Company 

Executive  Offices:    BOSTON,  MASS. 


NEW  YORK,  N.  Y. 
50  Church  St. 


CHICAGO,  ILL. 
10  S.  LaSalle  St. 
NASHVILLE,  TENN. 
606  First  National  Bank  Bldg. 


DISTRICT  OFFICES: 

ROCHESTER,  N.  Y.  LOS  ANGELES,  CAL. 


303  Main  St.,  W. 


926  Calif.  Bldg. 


RICHMOND,  VA. 
Virginia  Railway  &  Power  Bldg. 


PORTLAND,  ORE. 
Journal  Bldg. 

ST.  L00IS,  MO. 
Railway  Exchange  Bldg. 


PHOENIX,  ARIZ. 
204  Noll  Bldg. 


■It 
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grooved  drum  for  loading'  skip  cable,  as  protection  against 
binding  and  chafing  of  the  cable.  Extra  wide  loading  skips 
are  provided  for  all  mixers. 

A  new  distinctive  feature  on  heavy  duty  pavers.  Xos.  22, 
12  and  20,  is  the  under-slung  cross  section  channels  on  which 
the  boiler  is  mounted.  On  the  Xo.  22,  both  the  engine  and 
boiler  are  mounted  on  this  section.  The  object  of  this  under- 
slung  construction  is  to  lower  the  center  of  gravity,  more  ef- 
fectively counteracting  the  tendency  of  a  full  bucket  to  tip 
up  one  side  of  mixer  when  a  boom  exceeding  the  standard 
20-foot  length  is  extended  at  right  angles.  With  this  same 
purpose  the  frames  are  considerably  lowered,  and  the  drum 
rollers  are  mounted  on  a  low  steel-channel  sub-frame. 

The  new  size  mixers  have  the  following  capacities  in 
cubic  yards  of  unmixed  material  per  hour:  Xo.  1G,  20  cu. 
yds.;  Xo.  10,  12  cu.  yds.;   Xo.  22.  which  is  a  paver,  32  cu.  yds. 


New  Chicago-Type  Road  Oiler 
E.  D.  Etnyre  &  Company,  of  Oregon,  111.,  have  recently  per- 
fected and  placed  on  the  market  a  road  oiler  known  as  the 
Etnyre  Chicago  Type  pressure  road  oiler  I  in  view  of  the  fact 
that  the  first  order  was  an  award  for  twenty  from  the  city  of 
Chicago  L  which  will  distribute  oil  evenly  over  a  street  or 
road  of  the  usual  width  with  one  operation. 

The  pump  used  on  this  machine  is  of  the  double  rotary- 
type  mounted  with  three  heavy  bearings  on  a  single  base,  and 
driven  by  means  of  a  chain  and  sprocket  on  the  rear  wheel. 
A  by-pass  and  automatic  governor  on  the  pump  enables  the 
operator  to  obtain  any  desired  working  pressure,  and  also 
eliminates  any  danger  to  the  pump  when  the  distributing 
valves  are  closed.  Timing  gears  are  placed  on  the  shafts  of 
this  pump  so  that  the  impellers  are  kept  in  perfect  alignment, 
which  eliminates  the  wear  on  the  pump  case  and  also  the 
impellers. 

The  distributing  head  is  of  the  latest  design  and  is  so 
constructed  that  the  width  of  oil  can  be  cut  down  as  much 
as  desired  on  either  side  of  the  wagon,  or  both  sides  can  be 
cut  down  simultaneously  to  any  width  desired,  or  the  valves 
can  be  closed  entirely  with  the  same  operation.  The  volume 
of  oil  can  also  be  regulated  as  desired.  The  discharge  opening 
in  the  head  is  designed  with  a  view  to  distributing  a  greater 
amount  of  oil  in  the  center  of  the  road  than  on  the  sides. 
The  construction  of  the  head,  complete,  being  the  simplest 
possible  to  secure  the  results  desired,  is  made  of  solid  brass 


ETNYRE     CHICAGO-TYPE 
under  pressure. 


of    road    oiler    op<  rated 


with  no  small  parts  or  adjustments  to  wear  or  get  out  of 
order.  The  control  of  the  head  is  effected  by  means  of  levers 
at  the  driver's  seat. 

This  machine  also  makes  a  very  satisfactory  sprinkler  for 
pavements  and  can  be  furnished  in  combination  with  an  im- 
proved pipe  distributor  which  consists  of  two  lines  of  pipe 
with  different  sized  nozzles  in  each  line,  and  by  means  of  a 
special  valve  either  line  can  be  used,  or  both  lines  at  the  same 
time,  which  gives  a  wide  variation  in  the  quantity  of  oil.  It  is 
also  possible  to  spread  oil  two,  four,  six  or  eight  feet  wide. 
and  all  operations  are  controlled  by  two  levers  at  the  driver's 
seat. 


Boxed  for  Export 

The  illustration  herewith  shows  a  Cummer  road  plant, 
also  a  5-ton  Cummer  melting  kettle  boxed  for  export  to  Mel- 
bourne, Australia,  and  consigned  to  the  Sims  Paving  &  Roof- 
ing Co. 

The  road  plant,  consisting  of  three  units,  is  all  in  one 
crate.  This  plant  is  identical  with  type  of  Cummer  plant  as 
described  in  the  June  number  of  Municipai  Engineering,  and 
will  be  used  chiefly  for  the  laying  of  sheet  asphalt  in  far- 
away Australia. 


Trade   Publications 


A  recent  circular  of  the  American  Blower  Co.  discusses 
the  patent  litigation  over  the  Sirocco  fan. 

Engineering  Leaflet  Xo.  18,  on  testing  V-notch  meters,  is- 
sued by  the  Harrison  Safety  Boiler  Works,  Philadelphia,  Pa., 
is  a  reprint  of  two  important  papers  on  the  V-notch  weir  as 
used  in  the  Cochrane  metering  heater,  one  by  James  Barr, 
describing  apparatus  used  and  results  obtained  in  tests,  by 
which  he  established  that  a  V-notch  weir  gives  the  true  dis- 
charge within  one-third  of  1  per  cent,  and  the  other  by  W.  S. 
Giele,  describing  a  commercial  testing  apparatus  for  V-notch 
weirs  of  different  dimensions. 

Corrugated  iron  construction  on  the  Sacramento  valley 
irrigation  project  is  a  paper  by  Eugene  C.  Hills,  chief  engi- 
neer, which  is  reprinted  and  distribute  1  by  the  Xational  Cor- 
rugated Culvert  Mfg.  Co.,  of  Middletown.  O. 

The  Davis  Sewing  Machine  Co..  Dayton,  O..  issue  a  circular 
concerning  their  Dayton  tri-car  chemical  for  light  and  quick 
fire  service,  especially  adapted  for  small  towns. 

The  Solvay  Process  Co.,  Syracuse,  X.  Y..  have  prepared  a 
handsomely  illustrated  booklet  on  Solvay  rust-resisting  paints, 
which  describes  a  dozen  different  varieties  for  as  many  kinds 
of  work. 
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For  Street  and  Road  Work 


In  country  road  building  the  water 

supply  for  both  mixer  and  watering  down  the 
road,  this  C.  H.  &  E.  Power  Driven  Piston  Force 
Pump  fills  every  demand,  pumping  to  a  distance  as 
far  as  two  and  a  half  to  three  miles! 

In  writing  for  information  please  be 

sure  to  advise  distance  that  the  pump  is  placed 
from  the  water,  the  number  of  feet  the  water  is  to 
be  lifted,  total  length  of  pipe  and  the  amount  of 
water  required  per  hour. 

The  C.  H.  &  E.  Manufacturing  Co.,  Inc. 

379  Clinton  Street.  MILWAUKEE,  WIS. 


The  Marsh-Capron  Grouter 

A  machine  that  can  be  depended  upon.  Endorsed  by  leading 
paving  contractors  and  paving  brick  manufacturers. 

It  is  Built  for  Service 

Simple  in  design,  sturdy,  rigid,  honest  construction.  The 
frame  is  constructed  of  6teel  channels,  broad  and  reinforced. 
The  drum  is  made  of  boiler  plate,  with  blades  and  buckets  so 
arranged  as  to  give  a  perfect  mix.  Driven  entirely  by  stub 
cut  gears.     No  chain. 

No  Vibration — No  Loosening  Up  of  the  Brick 

This  effect  is  due  to  the  extra  wide  rimmed,  strong  wheels, 
and  to  the  fact  that  the  weight  of  the  machine  is  distributed 
upon  five  broad  planes  of  contact. 

The  Chute  a  Winner 

It  is  furnished  at  the  bottom  with  a  plate,  perforated  with 
thirty  1-inch  holes,  a  convenience  much  appreciated  by  every 
one  who  has  ever  seen  the  machine  at  work. 

MARSH-CAPRON  MFG.  CO. 

469  Old  Colon?  Building 

CHICAGO,  ILL.  / 


KisselKar  Trucks  are 
Best  for  Heavy  Traffic 

KisselKar  Dump  Trucks,  Flushers  and 
Sprinklers,  Fire  Apparatus,  Police  Pa- 
trols, Ambulances  and  other  vehicles 
used  by  municipalities  have  been  proved 
in  actual  service. 

KisselKar  3j4  to  4  and  6-ton  Dump 
Trucks  with  patent  hydraulic  lift  are  be- 
ing used  by  municipalities  and  contract- 
ors with  astonishing  economy.  Write 
for  particulars. 


SEVEN  NEW  MODELS 

Another  series  of  seven  KisselKar  Truck 
chasses  is  ready  at  the  following  prices: 


1000-pound  delivery 

$  950 

-4  to  1-ton  truck    . 

.       1500 

1  to  1  "j-ton  truck 

1750 

\J/>  to  2-ton  truck 

.      2100 

2yi  to  3-ton  truck 

2750 

3'_>  to  4-ton  truck 

.      3350 

6-ton  truck 

4350 

Here  is  a  line  that  meets  every  haulage 
requirement — every  model  as  good  as 
it  is  possible  to  build  it. 

Kissel  Motor  Car  Co.,  S54Hi"ef„r^w"8e 


New  York,  Chicago,  Boston.  Philadelphia 
St.  Paul.  Omaha.  Minneapolis  Cincinnati 
Detroit.  San  Francisco.  Los  Angeles.  Se; 
Columbus,    and  300  other  principal  points. 


St.  Louis.  Milwaukee. 
Pittsburgh,  Cleveland, 
tie.     Buffalo.     Rochester, 


CONTRACTING  NEWS 


AUTOMOBILES,  FIRE  APPARATUS. 

I '.  .XTF..M  PLATED    PURCHASES. 

Albany,     N.     V. — Bids    to     be    advertised 

at    once'    for    4    auto    chemical     apparatus 

.  ,,      |        roseph    \Y     Stevens,   Mayor. 

Atchison,  Kans. — Bids  to  be  advertised 
it  once  lor  traitor  tor  hook  and  ladder 
truck  at  Central  station.  I  motor-driven 
.1  wagon  tor  station  No.  2,  and 
combination  police  ambulance  and  patrol 
wagon.  Also  machine  for  fire  marshal, 
John    Compton.    Victor    L    King,    cit 

Bellaire,  O. — Director  of  Public  Safety 
authorized  to  purchase  1  triple  combina- 
tion fire  truck,  1  motor  tractor  and  1  com- 
bination motor  truck.  Address  Director 
of    Public   Safety. 

Dallas,  Tex. — Three  automobiles  tor 
water  dept.  to  be  purchased.  A.  C.  Cason, 
Commr. 

I,i,,,]  flu  Lac,  Wis. — Bids  to  be  adver- 
tised for  1 '...  ton  motor  truck  for  munici- 
pal   service.  "  Frank    J.    Wolff,    Mayor. 

Greensburg,  Pa. — Committee  appointed 
to  purchase  motor-driven  tire  truck  for 
hose  company  No.  2.  Dr.  C.  E.  Snyder. 
Burgess.  .   .    ,    . 

Lowell,  Mass. — $15,000  appropriated  for 
purchase  of  motor  fire  apparatus.  D.  J. 
Murphy.   Mayor.  . 

Martin's  Ferry,  O. — Two  motor-driven 
fire  trucks  being  considered.  Newton  K. 
Wvckoff,   Mayor. 

San  Antonio.  Tex— Bids  will  be  asked 
at  once  for  two  automobiles  to  cost  about 
$500    each.      Mr.    Mackey,    city    purchasing 

Victoria,  Tex. — $30,000  bond  issue  for 
improvement  of  fire  dept.  contemplated. 
J.    H.    Fleming,    Mayor. 

Wavnesboro,  Pa. — Bids  to  be  adver- 
tised at  once  for  motor-driven  fire  ap- 
paratus.     Address    Boro    Council. 


BIDS    REQUESTED. 

Carlyle,  111. — July  15,  until  10  a.  m.. 
for  construction  of  1  reinforced  concrete 
bridge  between  Lookingglass  and  Ger- 
mantown  Twps.  known  as  Snedbolt  bridge. 
Estimated  cost  $450.  John  T.  Goldsmith, 
co.    highway  supt. 

Carlyle,  111. — July  1,  until  2  p.  m..  for 
construction  of  one  concrete  box  culvert, 
known  as  Gerling  bridge  in  Germantown 
Twp.  Estimated  to  cost  $500.  John  T. 
Goldsmith,  co.   highway   supt. 

Mansfield,  O. — July  28,  until  10  a.  m., 
for  construction  of  Orange  st.  bridge. 
Certified  check  $500.  John  A.  Dalton, 
co.    aud. 

Marietta,  O. — July  20,  until  1  p.  m.,  for 
erecting  Forshey  bridge  on  Fleming  road 
in  Adams  Twp.  and  Wier  bridge  in  De- 
catur Twp.  Certified  check  5  per  cent  of 
bid       Walter    B.    Alexander,    aud. 

Matawan.    N.    J. — Aug.    4,   until    11    a.   m.. 

for    one    Strauss     bascule     trunion     bridge 

over     Matawan     creek    on     South      Vmboy- 

Keyport    rd.      Certified  check   $5,000.      J.    M. 

Corleis,     dir.      bd.     of     chosen     freeholders, 

,  luth  co. 

Poplar    Bluff.    Mo. — July    19,    until     1     p. 

m.,    for    2S    steel    bridgi  -    across    drainage 

Certified      check,      $500.       J.      O. 

i  Jhambers,   elk.    Bui  ler  co.   court 

Seattle,    Wash. — Julj     23,    until    10    a.    m., 
for     two    steel     bascule    bridges 
ave.     N.    W.    and    Fremont    ave.,    0' 
and    Lake    v. 
Ci  rtified     chi  i  I 
of   bid.      i  '     I  i"i     of    pub. 

works. 

Tecumseh,    Okla       Until    July    2 ' .    for   vo- 
lt     ■  teel     i  Igl  waj     bridge    ovi  r 
iliat,   river  at  Beai  i  rate  bids 

highway    brid 
30   ft.   bridges,    1    2-1    ft.    and    S    50ft 
all    i  u\  ing    if,    ft.    roadway.      R     C 
co.    elk. 

York,     Pa 
for   structural 

orct  'i    concrete 

I'         I.OW.T 

w  indsor     Twp.       '  Jertified     check,     m     per 
cent   of  bid  of  each.      F.    S.   Bart,  nst 
co.   controler. 

Toungstown,     O — July    21,    until 
m.,    for    construction    of     bridge    I 
Twp..   Mahoning  Co.     Certified   check,   $100. 
Frank  IT.  Vogen,  elk      I  comnrs. 


CONTRACTS    AWAR1  lED 

Ashland,  Ohio — To  Central  Construction 
Co.,    Wooster,    i    bridges   in   Ashland   Co.   at 

'    JEas't     Las    Vegas,    N.    M.— To     Missouri 

Vallev  Bridge  Co.,   hud- ver   Pecos  river 

at    Rivera  at  bid  of  $55,001. 

Liberty.Ind. — To  Vincennes  Bridge  Co., 
Vincennes,  bridge-  over  east  fork  of  White- 
water river  at   Brownsville,  at  bid  Of  $7,084. 

Salinas,  Cal. — To  W.  L.  Gilliam  &  Son. 
San  Jose,  steel  bridge  at  Nacimiento  Sta- 
tion, at  bid  of  $28,000. 

Yreka.  Cal — To  The  Penn.  Bridge  Co.. 
Pennsylvania,  building  of  7  bridges  be- 
tween Treka  &  Oregon  line,  at  bid  of 
$29,650. 

CONTEMPLATED   WORK. 

Hiawatha,    Kans. — Erection    of    ni 
bridge    across    Terrapin    creek.       Estimated 
cost,    $1,000.      C.    H.    Dawley.    co.    surv. 

Lebanon,  O. — Erection  of  2-span  steel 
bridge  over  Turtle  creek.  Estimated  cost, 
$1,639.52.      John  L   Mulford,   aud. 


BUILDINGS. 

BIDS    REQUESTED. 

Albion,  Ind. — July  24,  until  1  p.  m.  for 
school  house  for  Green  Twp.,  Noble  Co. 
J     S.    Frisknev,    Twp.    trustee. 

Charlestown,  Ind. — July  16.  until  10  a. 
m.,  for  erection  of  school  bldg.  C.  F. 
Pangburn,    trustee. 

Dayton,  Ind. — Aug.  2,  until  1  p.  m.  for 
2-story  brick  and  stone  trimmed  school 
bldg.  'for  Sheffield  Twp.,  Tippecanoe  Co. 
W   .H.   Warren,   Twp.   trustee. 

Freedom,  O. — Until  July  17.  for  central 
school,  including  heating  and  ventilating. 
C.  F.  Owsley,  archt.,  Mahoning  Bank  bldg., 
Youngstown,   O. 

Ireland,  Ind. — July  23,  until  1  p.  m..  for 
''-story  brk.  school  bldg.  in  Madison  Twp., 
DuBois  Co.      Otis   Green,   Twp.   trustee. 

La  Crosse.  Ind. — July  26.  until  noon,  for 
construction  of  high  school  bldg.  George 
M     Shults,    trustee,    Dewey   Twp. 

Muncie.  Ind.— July  30.  until  10  a  m..  for 
construction  of  building  for  county  in- 
firmary.     F.    M.    Williams,   aud. 

New  Bloomington,  O. — Until  Julv  27,  for 
fireproof  high  and  grade  school  bldg..  in- 
cluding heating,  plumbing,  etc.  J.  W. 
IhintiT.  elk.  bd.  of  educa.,  Bloomington  vil- 
lage school  dist..   Agosta,   O. 

CONTRACTS  AWARDED. 

Andalusia.  Ala. — To  the  Little  Cleckler 
Co  Anniston,  Covington  Co.  court  house, 
at  about  $70,000. 

Bastrop,  La. — To  Frank  Masting,  Mon- 
roe   La.,   high   school   bldg..    at    $55,287. 

Blairsville,  Pa. — To  Krawt  &  Agnew. 
Pittsburgh,  brk.  fireproof  school  bldg.,  at 
$47,500 ;  to  E.  R.  Lunsden  Co..  Indiana, 
plumbing,  electrical  work  and  vaccum 
cleaning   system,    for   same   at    $5, 70S. 

Chatsworth,  Ga. — To  H.  J.  Carr  &  Co.. 
\tlanta  Ga..  "-story  brk.  and  stone  court 
se,   at   about   $50,000. 

Greencastle,     Pa       To     Hollinger    &    Son. 
,: i    bldg.   on    S.    Washing- 
ton   st  .    at    $18,700 

Lebanon.  Ore. — To  Kellv  &  DePew.  city. 
construction  of  combination  grammar  and 
high  school  bldg  .  al 

Pontiac.    Mich. — To    Wm.    Maddock,    erec- 
tion   of   concrete    bldg.    to    house   municipal 
.ni,,",     reducl  >         il    $2,760. 

Saline  City,  Ind  -  To  iti  Bros  .  Sulli- 
van, Ind.,  l  store  l-rk  school  bldg.  and 
heating  plant,    al    -  !,  100 

Walla  Walla.  Wash.— To  J.  D.  Sweat, 
Spokane,   eouri    bouse,   at   $143,157. 

y/oungwood,    ra — To    Waltors    i 
Seottdale.     10     rm.    brk.     school     bldg.     and 
auditorium,   at   $27,068. 

C<  INTEMFLATED  WORK. 

Camden,    Pa  —High    school    bldg  .    I I 

$400,000.       Address    Camden    bd     of    educa 

Evansville,  Ind. — Plans  being  prepared 
Cor  city  hospital.  Gilbert.  Fabian  &  Bre- 
tano.   arcbts. 

Fleetwood,     Pa. — Loan     oi 
posed    lor   municipal    improvements,    includ- 
ing city  hall,   for  $15,000. 


Norfolk,  Va. — $18,000  appropriated  for 
untax. i>  Maun."  high  school.  \Y.  I:  Mayo, 
mayor. 

Paterson,  N.  J. — Appropriation  of  $155,- 
624  made  for  addition  to  school  21.  Ad- 
dress bd.  of  educa, 

Philadelphia.  Pa. — Bids  to  be  advertised 
for  a  33  division  elementary  school  bldg 
on  Limekiln  pike  and  65th  ave..  East  Ger 
mantown.  Estimated  cost  $3.".0.000.  Ru- 
dolph Blankenburg,   mayor. 

Worcester,  Mass. — Plans  being  made  for 
S-room  addition  to  Midland  st.  school 
George  N.   Wright,   mayor. 

GARBAGE   DISPOSAL. 

CONTRACTS  AWARDED. 

Rock  Island,  III. — To  Flaseli  Incinerator 
Co.,  1049  Conway  bldg..  Chicago,  contract 
for   incinerator   plant,    at  about    $16,000. 

South  Pasadena,  Cal.— To  E.  P  Reed, 
Los  Angeles,  contract  for  collection  and 
disposal  of  garbage. 


LIGHTING. 
BIDS    REQUESTED. 

Garfield,  N.  J.— July  21,  until  2  p.  m.. 
for  lighting  pub.  blvds.  and  roads  for  5 
year=.  from  SeDt.  1,  1915.  Frank  V.  Ro- 
maglia,   boro  elk. 

Wilton.  Iowa. — Until  July  15.  for  addi- 
tions to  power  plant  equipment,  consisting 
of  Corliss  releasing  valve  type  engine,  driv- 
ing 75  R.  V.  A.  generator  and  excitor: 
switchboard  panel,  well  pump  head  and 
motor.  David  G.  Fisher  &  Co.,  engrs., 
Davenport.    Iowa. 

CONTEMPLATED    WORK. 

Independence,  Mo. — Change  of  present 
system  of  lighting  to  "White  Way"  being 
considered.      H.   H.   Pendleton,   city  engr. 

.bins  Citv,  Okla. — Installation  of  elec- 
tric light  plant.  Address  Jones  City 
council.  .     .  _   _<,  „n. 

\!,t c tab.  Kans. — Appropriation  of  JS.000 
issue  for  constructing  electric  transmis- 
sion line  and  equipment  for  supplying  city 
with  electric  light  and  power.  Wm.  Buck- 
les,   mayor. 

Springfield,  Tenn. — Plans  being  made 
for  enlargement  of  municipal  electric  light 
and  water  plant,  also  installation  of  addi- 
tional machinery.  Estimated  cost  $15,000. 
Address    mayor.  „...,,  <■„„ 

Victoria,  Tex.— $40,000  bond  issue  for 
municipal  light  plant.  J.  H.  Fleming, 
mayor. 


ROADS    AND    PAVEMENTS. 

BIDS    REQUESTED. 

Boonville,  N.  Y. — July  22,  until  noon,  for 
3  700  sq.  yds.  brk.  paving  and  1,776  lin. 
ti  concrete  curbing.  Certified  check,  5  per 
cent  of  bid.      J.   A.   Bateman.   village  elk. 

Clarion,  Pa. — July  15,  for  4,255  sq.  yds. 
brk  paving  and  1,941  sq.  yds.  concrete 
paving,  4,364  lin  ft.  curbing  and  1,946  cu. 
yds.  excavating.  F.  M.  Arnold.  Jr..  secy,  of 
council.  , 

Gary     Ind.— Until   July    19,    for   resurfac- 
ing   Washington    st..    section    n.    from    11th 
to     17th    ave-,..     with     granite    asphalt    ma- 
camam.       Estimated    cost,     $S,215. 
Fulton,    citv   engr. 

Goshen,   Ind.— July   17.    until    1    p. 
iction    of    concrete    roads    in 
Olive      and      Concord      Twps. 
Brown,    and. 

Huntington.  W.   Ya.— July  20.   until  noon. 

,  Mng.   masonry  and  culverts  on  Ohio 

river    rd  .    length    about    6   miles.      Bond    re- 

quired     $500.       R.     S.     Douthat.     elk.     Cable 

i  !o.    court,  ,    , 

Huntington,    W.    Va.— Aug.    3.    until    1    p. 

,n      f,,r   following  work:    paving   8    miles    01 

:  a     and      James    river      trunpike,     2 

miles    of    Ohio    river    road.    4    miles    Hamlin 

pike    and    1    mile    Harveytown    anil    Wayne 

til  ,         \     P..    Mankin,    City    engr. 

die.    Wis. — July    27.    until    2    p.    m., 
iding    and    paving   with    asphalt    ma- 
cadam,   about    6.444    square    yards    of    pav- 
ing   and    195    square    yards    resurfacing    on 
Wisconsin     st.  ;     also    grading    and     paving 


m  .  for 
Harri- 
J.     W. 
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Save  the  Pavements 


Fifth  Avenue,  LaGrange,  III.     Built  1911. 


STANDARD 
ASPHALT  BINDER 

Standard  Macadam  Asphalt  Binders  form  a  road  that  is  waterproof,  solid 
and  durable;  a  road  that  keeps  an  even  surface  and  remains  free  from  dust. 

Standard  Macadam  Asphalt  Binder  "A."  Between  a  heavy  road  oil  and  a 
solid  binder.  Specially  suited  for  roads  that  have  been  stripped  of  the  original 
surface  and  have  the  top  course  of  stone  exposed. 

Standard  Macadam  Asphalt  Binders  "B"  and  "C."  Practically  solid  pro- 
ducts, to  be  incorporated  with  the  road  material,  either  by  the  penetration  or  the 
mixing  method.  "C"  is  slightly  harder  than  "B;"  for  use  under  slightly  warmer 
climatic  conditions. 

Standard  Paving  Filler.  A  solid  Asphaltum  Filler  for  use  on  brick  and 
block  streets.  Will  remain  flush  in  the  joints,  preserving  the  edges  of  the  brick 
and  blocks. 

Standard  Asphalt  Road  Oil.  Made  in  four  grades,  containing  30  per  cent 
to  60  per  cent  asphaltum.  For  use  on  well-made  roads.  One  application  usually 
lasts  a  season,  keeping  road  free  from  dust. 

Free  Book  on  road  making  with  Standard  Road  Products  sent  on  request. 
Valuable  to  State,  County  and  Municipal  Authorities  and  road  engineers. 

Standard  Oil  Company  (Indiana) 

ROAD  OIL  DEPARTMENT 

72  West  Adams  St.  CHICAGO,  ILL. 

Or  any  Branch  Office. 
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Willi  brick,  about  5,963  square  yards  pav- 
ing and  2,893  lin.  ft.  cement  curb  anil 
gutter,  and  :;s  lin.  ft.  covered  gutter,  cm 
Milton    ave       C,    V     Kerch,    city   engr. 

Marietta,  O. — July  15,  until  noon,  for 
improvement  of  Butler  st.  by  excavating, 
grading,  repairing  foundations  and  con- 
structing catcli  basins  and  curbs.  Cer- 
tified check,  $1110.  J.  W.  Frye,  dir.  of 
put),   serv. 

New  Orleans.  La. — July  27,  until  11  a. 
m..  for  public  highway  from  Chef  Menterr 
t.i  i,i  i:igolcts.  Deposit  required,  $1,000. 
A.  i  i.   Ricks,  comnr, 

Urbana,  <). — July  20,  until  noon,  for  con- 
struction of  Durgan  rd.  impvt.  in  Salem 
Tup.      R,    F.    Darnell,   co.   surv. 

Wapakoneta,  O. — July  17.  until  10  a.  m., 
for  construction  of  co.  rd.  improvement. 
Certified  check,  $200.  F.  W.  Langhorst, 
co.   aud. 

Xenia.  O. — July  20.  until  noon,  for  con- 
struction of  about  17,200  sq.  yds,  paving 
on  Kin—  and  Church  sts  Contract  includes 
about  1,000  lin.  ft.  curb  and  gutter.  3,000 
lin.  ft.  storm  water  sewer  and  2n  storm 
water  inlets.  Certified  check,  5  per  cent 
of  bid.     C.   W.   Whitmer,   dir.   of  pub.   sen*. 

CONTRACTS    AWARDED. 

Arkansas  City,  Kans. — To  ('has.  L.  Ves- 
ler  Construction  Co.,  brk.  paving  on  Senate 
St.,   at    $1.81    per  sq.    yd. 

Ashland.  Ky. — To  Stender  Construction 
Co.,  Huntington,  W.  Va..  brk.  pavement  on 
Ashhland-Cliff  Side  Park  rd.,  at  about 
$20,000. 

Batavia.  N.  Y. — To  Warren  Bros.  Co., 
Boston,  Mass.,  paving  of  Swan  St.,  at 
$14,221.50. 

Columbus,  O. — To  Karl  Walters.  San- 
dusky, 1.2  miles  concrete  on  Sandusky- 
Clyde  rd.  at  $15,490;  to  Public  Construc- 
tion Co.,  Elyria.  2  miles  macadam  on 
Painesville-Warren  rd.,  at  $14,802;  to  Ken- 
nedy-Warner Co.,  Medina,  1.2  miles  con- 
crete on  Cleveland-Wooster  rd.  at  $13,152; 
to  Sylvester  Maughman,  Marysville,  1.3 
miles  macadam  rd.  on  Marysville-Marion 
rd.  at  $10,642;  to  Graham  &  Kinnear.  Co- 
lumbus. 8.5  miles  bituminous  macadam  on 
Columbus-Newark  rd.  at  $00.12S;  or  alter- 
native of  Lignin  liquor  macadam  at  $63,- 
341.  and  to  Graham  &  Kinnear  ::.".  miles 
macadam  on  Columbus-Marysvile  rd.  at 
;  "i. i;:::, 

Elgin,  111. — To  Logan  &  Giertz  Construc- 
tion Co..  citv.  Purington  blk.  pavement  on 
North    st..    at    $24,360. 

Evansville.  Ind. — To  John  Friday,  city, 
rock  mads  in  Scott  and  Center  Twps..  Van- 
derburg    Co.,    at    $S.300    and    $13. is:,, 

Fairmont,  Minn. — To  The  Widell  Co.. 
Mankato.  pavinc;  and  grading  30  blocks,  at 
bid   of    $1.29  8-10    per   sq.    yd. 

Fowler.  Ind. — To  Gray  &  Freeland,  4 
miles  macadam  roadway,   at   $13,354. 

Grinnell.  Iowa. — To  Wm.  Horrabin,  Iowa 
City,  paving  of  93,000  sq.  yds.  with  bithu- 
lit'  ic,    at   bid   of  $1.93    Der  sq.    yd 

Hanover.  Pa. — To  John  T.  Mi 
citv,  concrete  steel  bound  curbing,  at  48c 
per  lin.  ft.  ;  to  Dwyer  &  Co..  Philadelphia. 
AVarrenite  top  dressing  and  concrete  base 
combined,  at  $2.07,  and  for  brick  curbing 
and  paving  along  street  car  tracks,  at 
$2  08 

Helena,  Ark. — To  Soutbiern  Bithulithic 
Co.,  Nashville,  Tenn..  11  blocks  bithulithic 
pavement    on    Perry    st..    at    $41,000. 

Lake   Forest.    Ill— To   H.    G.    Goelitz,    Oak 
Park,   12,600   lin.   ft.  curb  and  gutter,  13.400 
■o      yds     asphaltic    concrete    pavemei 
60     catch   basins  to  be  repaired,  at    $29,661. 

Marysville,  Mo. — To  Young  Bros.  Con- 
struction Co.,  St.  Joseph.  Tarvia  coal  tar 
concrete   pa\  ing    at    $33,851.25. 

Mason  Cit  towa.— To  Scugart  &  Mun- 
son,  Nev.,  reinforced  concrete  pavement 
on  Mason  City-Clear  Lake  rd..  at  $1.56% 
per   sq.    yd. 

Pi  iladelphia,  Pa. — To  McNichol  Paving 
,v  Construction  Co.,  city,  extensions  to 
Northeast    bivd.,    at    $285,546  35. 

Portland,    Tex. — To    W.    T     Montg > 

San  Antonio,  causeway  approach  and  road- 
way from  Neuces  Bay  to  San  Antonio  and 
.-. Pass    d.-pot.    at    $2:; 

Prairieton,     Ind --To     x       I,     Robertson, 
Mon     of    road     in      Prairieton 
Twn  .    VMgo  i  v...   at  bid  of  $2. 00S. 

Steuhonville,  O  -To  A.  \v.  McDonald, 
citv,  6'..  miles  macadam  road  work,  at 
$24,500 

Syracuse,      N.      V, — To     Warner-Quinlan 


Asphalt  Co.,  resurfacing  S.  Warren  st..  at 
bid  of  $8,071. 

Union  City,  tad  —To  W  M.  Birch,  Mun- 
cie.  construction  of  sidewalks  for  Hickory 
st  .  at    bid  of  $7,550. 

CONTEMPLATED    WORK. 

Dayton.  O. — Bond  issue  of  $72,900.  au- 
thorized for  paving  of  Cincinnati  'pike, 
designated  as  part  of  Dixie  highway.  Ad- 
dress  I  >.   C.  Cummins,  city  engr. 

Huntington,  \\".  Va.  —  Bids  will  be  a  ked 
shortly  for  paving  Walnut  st.  about  1,600 
sq  yds  and  4.700  lin  ft.  curbs.  A.  B. 
Maupin.city   engr. 

Linton,  Ind. — Brick  pavement  on  A  st. 
ordered.  Estimated  cost,  $6,000.  Joseph 
Turner,   mayor. 

Lodi,  111. — Ordinance  passed  for  28  city 
blocks  of  pavement  to  be  laid  this  sum- 
mer.     Address   city   council. 

Louisville.     Ky. — Contract     will      be      let 

al t    August    1    for   3,280    sq.    yds.   vitrified 

block.  23,000  sq.  yds.  sheet  asphalt  pave- 
ment on  6-in.  concrete  base,  also  13,500  ft. 
of  6x22  in.  stone  curb;  9.000  cu.  yds.  ex- 
cavation required.     D.   R.   Lyman,  city  engr. 

Miami,  Fla. — Bond  issue  of  $150,000 
passed  in  Third  dist.  for  paving  link"  in 
Dixie  highway.      B.   H.    Klyce.   city  engr. 

Muncie,  Ind. — Paving  of  several  streets 
with  brick  being  considered.  Rollin  Bunch, 
mayor. 

Niles.  O. — Paving  of  county  line  road 
(4  miles)  between  Portage.  Geauga.  Sum- 
mit and  Cuyahoga  counties,  estimated  to 
cost    $11,000.      W.    Y.    Breeze,    city   engr. 

Norwood.  O. — Plans  being  prepared  for 
paving  Sherman  ave.  and  McNeal  st.  with 
granite  or  wood  block.  Estimated  cost  oi 
Sherman  ave.  pavement,  $41,095.  John  G. 
Schmidt,   chief  engr. 

Owensboro.  Ky. — $600,000  bond  issue  to 
be  voted  on  for  road  bids.  Henry  M.  Tal- 
bott,   city  engr. 

San  Francisco,  Cal. — $2S,000  appropri- 
ated for  construction  of  Twin  Peaks  blvd. 
Address  bd.   of  pub.  works. 

Victoria,  Tex. — $30,000  bond  issue  voted 
for  Improving  of  streets.  J.  II.  Fleming, 
mayor. 


CONTRACTS    AWARDED. 

Brooklyn.  N.  Y. — To  Clancv  &  YanAlst. 
Long  Island,  main  in  Polk  ave.,  at  $27,- 
569.90,  and  main  in  Steinway  ave.  at 
$1.1(14. 16. 

Chehalis,  Wash. — To  Hurd  &  DeCamp, 
Spokane,    trunk   sewer,    at    $17,575. 

Indianapolis,  Ind. — To  Marion  Co.  Con- 
struction Co.,  overflow  sewer  on  Maple  rd. 
from  College  ave.  to  Fall  Creek,  at  $18 
per  lin.   ft. 

Italy,  Tex. — To  E.  L.  Dalton.  Dallas. 
Tex.,  installation  of  sewerage  system,  at 
$12,625. 

Lake  Mills.  Iowa. — To  W.  F.  Reilly,  city, 
sanitary  sewer  svstem  anil  sewage  dis- 
posal   plant,    at    $23, 306. 

Laurel.  Mont. — To  Security  Bridge  Co., 
Lewiston,    Idaho,    sewer  system,    at    $14,033. 

Phoenix,  Ariz. — To  George  Tisdale,  Phoe- 
nix, addition  to  sewage  disposal  works. 
at   about   $10,000. 

Sidney.  Mont. — To  Reeds  &  Jones,  city, 
main  sewer,  at  $14,537.  and  lateral  sewers 
in  special  improvement  district  No.  3,  at 
$9,707. 

CONTEMPLATED    WORK. 

Canton.  O. — $40,000  appropriated  for 
constructing  sewers  in  various  parts  of  city. 
w.    E.   Sarver,  city  engr. 

Cleveland.  Tenn. — Construction  of  $75, 

sewerage  system  planned.  Walter  G  Kirk- 
patrick,  Birmingham.  Ala.,  engineer  ap- 
pointed   to   survey   and    make    plans 

Ilion,  N.  Y. — Development  of  sewer  svs- 
tem estimated  to  cost  $30,000.  J.  D.  Ring- 
wood,    city    engr. 

Mesa,  Ariz — Contract  will  be  let  about 
Sept.    1    for  proposed    sewer   system    to   cost 

-7". 34,( ft      6    inches.     29,000     ft.     ti 

inches,  800  ft.  10  inches,  1,600  fi  12  ini  i  ■ 
and  22,000  Et.  14  inches  vit  pipe  sewers, 
septic  tank.  16  miles  of  trenching.  6  to  it 
ft.  cut  and  200  yds.  concrete.  Harry  L. 
Hancock,    town    engr. 

Minneapolis.  Minn. — Construction  of  lat- 
eral sewers  estimated  to  cost  $141,085  au- 
thorized.     Carl    Illstrup,    city   sewer   engr. 


Port  Washington,  L.  I  ,  N.  V.  —  Proposi- 
tion approved  bj  town  board  for  install- 
ing sewer  system  in  village.  Estimated 
cost.  $125,000.  George  Goodale,  chairman. 
sewer  comm 

Rockville  Center.  N.  Y.  —  Plans  for  sewer 
system    beign    discussed.       Estimated     cost 

M30, Address    Smith    &    Malcomson 

Stockton.  Cal. — Bond  issues  of  $200,000 
and  $35,000  authorized  for  storm  water 
sewers  and  sanitary  sewers.  H.  T.  Comp- 
iiiii,   city  engr. 

SEWAGE    DISPOSAL    PLANTS. 
CONTEMPLATE]  >    Wi  IRK. 

Americus,    Ga. — Sewage     disposal      plant 

being     considered.       Probable      cost     $6, 

J.    B.    Ansley,    city    engr. 

Grand  Rapids,  Mich. — Estimated  cost  of 
proposed  sewage  disposal  plants  tor  east 
and  west  side  reported  at  cost  of  $166,10  I 
and  $128,700;  of  east  side  trunk  sewer  ex- 
tension at  $151. S00.  Hoad  &  Decker,  con- 
sulting engrs..   University   of   Michigan. 

Greensburgh,  Pa. — Plans  for  sewage  dis- 
posal plant  ordered  prepared.  J.  Neal, 
city    engr. 


STREET  CLEANING. 

CONTEMPLATED    PURCHASES. 

Marsballtown,      Iowa.    — Street     cleaning 
machine.      W.    H.    Sfeiner.   city   engr. 


WATER   WORKS. 

BIDS    REQUESTED. 

Binghampton.  N.  Y. — July  3.  until  in  a. 
m,  for  covered  concrete  reservoir  of  750,000 
gallon  capacity.  Certified  check,  $.i0o. 
John  D.  Davidson,  secy.  bd.  of  water  corars. 
comnrs. 

Gallitzin.  Pa. — Until  July  20,  for  con- 
struction of  storage  reservoir  and  pipe 
lines.      D.    W.    Dillman,   borough   engr. 

Grinnell,  Iowa. — July  17,  until  2  p.  m., 
for  water  works  extensions.  3  to  4  inch 
mains.     A.  C.  Harriman.  city  elk. 

Keota.  Iowa. — July  20.  until  2  p.  m.,  for 
one  80-ft.  well.  100  ft.  deep,  pumping  sta- 
tion, deep  well  pump  and  engine,  80,000 
gallon  steel  tank,  and  six  water  mains. 
Certified  check,  5  per  cent  of  bid.  Chas. 
P.    Chase,    consulting    engr.,    Clinton.    Iowa. 

Paris.  111. — July  22,  until  In  a.  m..  for 
rapid    sand    filter    plant,    with    capacity    of 

0    gallons    per   day.      Simon    Risser, 

comnr.    of  pub.    property. 

Riverside,  Iowa. — July  15,  until  3  p.  m.. 
for  water  works  system.  Certified  check, 
5  per  cent  of  bid.  Chas.  p.  Chase,  consult- 
ing  engr.,   Clinton.    Iowa. 

West  Lynn.  tire. — Until  July  20.  for 
water  works  system,  including  12,000  ft. 
10  inches  and  6miles  4  ft.  and  6-inch  pipe 
concrete  lined  reservoir.  2,000,000  gallon 
capacity,  and  concrete  standpipe.  L,  L 
Porter,    secy,    water   comnrs. 

CONTEMPLATED    WORK. 

Foreign  Trade  Opportunity,  No.  I7:;7v 
— City  in  dist.  in  New  Zealand  contem- 
plates installation  of  water  works  plant 
to  cost  about  $165,000.  Steel  spiral  pipe 
to  be  used  for  water  mains ;  to  be  gravi- 
tation plant,  and  will  call  for  no  pumping 
station  except  in  case  of  emergency. 
Further  information  may  be  obtained  Iron, 
Bureau  of  Foreign  and  Domestic  Com- 
merce,   Washington.    D.    C. 

St.     Louis.    Mo. — Appropriation    of    $4:',o.- 

i being    considered   for   rebuilding    Comp- 

ton  Hill  reservoir.  Joseph  E.  Allison,  city 
engr. 

Wellston,  Okla. — Plans  being  prepared  for 
water  works  svstem  by  The  Benham  Engi- 
neering Co.,  consulting  engineers.  Oklahoma 
City,  Okla.  Amount  of  work.  $20,000 
Date  of   letting   not    vet   decided. 

Wenonah.  N.  J. — $8,000  will  be  expended 
for  water  works  improvements.  Wm.  Cot- 
tell,   citv   engr. 

White  Hall,  Mont. — Installation  of  grav- 
itv  water  works  and  sever  system  decided 
upon  by  council.  Estimated  cost.  -  10  000. 
George    E.    1  taker,    consulting   engr. 


uf 


MUNICIPAL  ENGINEERING 

The  World's  Leading  Municipal  Publication 


VOL.  XLIX. 


AUGUST,  1915. 


EDITORIAL 


THE  The  completion  of  the  $3,000,000  A]/2 

FINANCIALper  cent.  British  loan,  with  a  probable 
OUTLOOK  call  for  American  capital  of  not  more 
than  $100,000,000,  has  relieved  much  of 
the  pressure  on  cash  and  credit,  and  consequently  they 
are  more  plentiful  and  at  lower  figures.  However, 
higher  prices  are  demanded  for  permanent  invest- 
ments, so  that  the  interest  rates  on  municipal  securi- 
ties have  shown  a  tendency  to  increase  gradually. 
Ohio  municipalities,  for  example,  have  been  able  quite 
generally  to  sell  5  per  cent,  bonds  and  Indiana  and 
New  York  corporations  4^  per  cents,  at  a  premium, 
but  these  premiums  have  gradually  become  smaller, 
until  it  is  becoming  necessary  more  frequently  for 
cities,  townships,  school  districts  or  other  taxing  dis- 
tricts to  increase  the  interest  rates  before  the  bonds 
can  be  sold. 

This  condition  seems  to  be  paralleled  by  that  in 
general  business,  wdiere  there  is  activity  in  matters 
requiring  short  loans,  which  can  be  obtained  from 
banks  at  fairly  reasonable  rates  for  good  security,  but 
a  rather  pronounced  reluctance  to  embark  in  enter- 
prises depending  upon  developments  some  months  in 
the  future. 

One  interesting  development  in  connection  with 
the  placing  of  large  municipal  loans,  such  as  the  recent 
one  for  $71,000,000  for  New  York  City,  is  the  fact  that 
bonds  in  series  coming  due  part  each  year  for  fifteen 
years  can  be  sold  at  a  lower  net  interest  rate  than 
straight  fifty-year  bonds,  the  4J4  per  cent,  serial  bonds 
selling  at  premiums  producing  4.2'>7  per  cent,  net  in- 
terest and  fifty-year  bonds  a  net  rate  of  4.437.  This 
is  in  strict  conformity  with  the  other  facts  above 
stated. 

It  is  quite  probable  that  these  conditions  will  per- 
sist as  long  as  the  uncertainties  due  to  the  continuance 
of  the  war  are  in  evidence.  It  would  seem  to  be  good 
judgment,  therefore,  to  look  after  the  business  in  sight 
and  to  direct  publicity  campaigns  towards  the  secur- 
ing of  such  business,  but  at  the  same  time  to  prepare 
for  the  expansion  in  business  which  is  bound  to  follow 
the  removal  of  the  present  war  uncertainties.  While 
the  stock  of  cash  on  hand  is  increased  by  the  sale  of 
munitions  of  war,  cash  is  already  plentiful,  and  the 
stoppage  of  receipts  for  such  material  and  the  expense 
of  transforming  factories  back  to  peaceable  pursuits 
will  produce  only  momentary  and  local  checks  upon 
the  advancement  of  prosperity.  The  end  of  the  war 
is  now,  from  every  point  of  view  of  the  average  Amer- 
ican, an  economic  necessitv. 


STATE  ROAD  Efforts  have  been   made  by  sev- 

ACCOUNTING  eral  authorities  to  obtain  exact  fig- 
ures of  the  expenditures  from  state 
funds  for  road  purposes,  but  the  methods  of  keeping 
accounts  are  so  variable,  the  reports  are  often  so  defi- 
cient in  detail,  and  in  some  cases  even  in  any  definite 
statements  of  expenditures  beyond  statements  of  ap- 
propriations and  balances,  that  the  compilation  is  far 
from  complete  and  the  figures  are  far  from  accurate. 

Twenty-seven  of  the  forty  or  more  states  which 
have  state  highway  departments  appropriate  more 
money  than  is  necessary  for  the  expenses  of  the  com- 
mission, and  the  total  of  state  funds  spent  in  l'»14  for 
mad  construction  was  not  far  from  $30,000,000.  An 
additional  sum  approximating  this  was  spent  for  main- 
tenance of  existing  roads.  These  expenditures  range 
from  about  $100,000  each  in  Idaho,  Michigan  and  Lou- 
isiana to  sums  exceeding  $2,000,000  each  in  1914  in 
Connecticut.  Maryland.  New  York  and  Pennsylvania. 

The  manner  in  which  the  accounting  for  these 
funds  is  handled,  and  the  apparent  backwardness  in 
making  complete  reports,  especially  of  the  financial 
transactions,  does  not  speak  well  for  either  the  legis- 
lative or  the  administrative  branches  of  the  state  gov- 
ernments. The  former  should  establish  better  meth- 
ods of  accounting,  and  the  latter  should,  without  com- 
pulsion, be  willing  to  show  all  the  details  of  their 
transactii  >i  i  s. 

If  New  York  reports  had  been  more  complete  and 
more  detailed  there  would  not  have  been  so  many  ac- 
cusations of  wrong-doing  in  the  highway  department; 
and  if  everything  is  fully  shown  to  every  one  inter- 
ested or  who  can  be  interested,  there  will  not  be  so 
much  temptation  to  handle  the  funds  for  party  or  per- 
sonal benefit. 

There  has  been  much  agitation  of  the  plan  for  state 
supervision  of  municipal  and  public  service  accounts 
and  reports,  which  has  borne  good  fruit  in  a  few 
states,  but  the  general  manner  in  which  the  states 
handle  their  own  highway  accounts  does  not  encour- 
age the  progressive  student  of  municipal  affairs  to 
make  the  effort  to  put  them  in  control  of  the  state, 
this  source  of  original  power  not  demonstrating  more 
ability  to  take  care  of  its  expenditures  properly  than 
the  weakest  of  the  cities  and  towns  created  by  it. 


MOTOR  TRUCK  OPERATION 
AND  ACCOUNTING 


NOW  that  the  motor  dump  truck  in  road  construction  has 
demonstrated  its  ability  to  pull  trailers,  scarifiers, 
graders  and  drags  as  well  as  do  the  work  of  horses 
and  mules  in  the  hauling  and  dumping  of  road  and  street 
materials,  costs  and  methods  of  operation  are  rightfully  en- 
gaging increased  attention. 

After  extensive  investigations  covering  various  phases  of 
motor  dump  truck  operation,  the  engineering  division  of  the 
Kelly-Springfield  Motor  Truck  Company  have  compiled  ope- 
rating cost  tables,  portions  of  which  are  reproduced  here- 
with. Not  only  are  figures  given,  but  the  engineers  show, 
step  by  step,  how  the  conclusions  are  reached. 

In  these  tables  the  depreciation  period  has  been  placed 
at  8  years,  deducting  12%  per  cent,  for  depreciation  each 
year.  Factors  which  enter  into  the  cost  of  operating  motor 
trucks  are  given  careful  consideration.  The  cost  of  operat- 
ing a  1-ton  truck  varies  from  $6.43  for  20  miles  a  day  to 
$9.32  for  100  miles.  The  cost  of  operating  a  2-ton  truck 
varies  from  $7.20  for  20  miles  a  day  to  $10.81  for  90  miles. 
For  the  3%-ton  truck  the  cost  of  operation  runs  from  $S.39 
for  20  miles  a  day  to  $14.03  for  SO  miles.  For  the  5-ton  the 
cost  runs  from  $9.39  for  20  miles  a  day  to  $15.20  for  70  miles. 
These  costs,  as  stated  above,  take  into  consideration  different 
factors,  including  interest  on  investment  at  6  per  cent.,  de- 
preciation at  12%  per  cent.,  actual  operation  costs,  garage 
charges,  and  fire  and  liability  insurance. 

According  to  the  Kelly-Springfield  engineers,  three  factors 
determine  the  cost  of  motor  truck  operation,  viz: 

A — Fixed  charges. 

B — Uniform  variable  charges. 

C — Maintenance  and  overhaul  charges. 

Fixed  charges  are  compiled  (A)  from  the  following  fac- 
tors: 

1.  Interest  on  investment    (average  per  year). 

2.  Amortization  of  investment   (less  set  of  tires). 

3.  Operation  charges. 


4.  Garage  charges. 

5.  Insurance   (fire  and  liability  I. 

Interest  should  be  figured  taking  into  consideration  the 
depreciation  during  the  period  of  amortization  on  the  basis 
that: 

(a)  Every  investment,  from  the  beginning  of  business, 
while  earning  interest,  is  being  written  off  after  the  formula: 

1       P  X 

T=-x  — xCx  -  Mathematical 

or,     (b)— At  the  end  of  each  year  —  of  the  investment  is  being 
written  off  after  the  formula: 

m    1      P      „     N+l 

T=xxiooxCxnr 

In  which: 

T — Average  interest  per  year. 

N — Number  of  years  in  the  period  of  amortization. 
P — Per  cent 

C — Capital    or   investment. 

Uniform  variable  charges  (B)  are  compiled  from  the  fol- 
lowing factors: 

1.  Tires,  8,000  miles  guarantee. 

2.  Gasoline,  11.3  miles,  8.25  miles,  5.2  miles  and  3.1  miles 
per  gallon,  at  . . — c  per  gallon. 

3.  Oil,  450  miles,  415  miles,  380  miles  and  345  miles  per 
gallon,  at  c  per  gallon. 

4.  Grease,  waste,  etc. 
Total  per  mile  . 

Maintenance  and  overhaul  charges  (C)  are  invariably  pro- 
portional to  the  mileage  made  per  day  and  may  be  considered 
as  follows: 

1.  Miles  per  day . 

2.  Cost  per  mile  . 

The  following  figures  are  given  as  general  costs  of  opera- 
tion of  2.  3%  and  5-ton  trucks: 


Miles    per   day 20 

Tico  Ton — 
Fixed  charges  per  day $5.66 

Per  mile  $  .2830 

Uniform  variable  charges  per  mile     .04425 
Maintenance  &  overhaul  per  mile     .0330 

Total  general  charges  per  mile . .  $  .36025 

Three  One-Half  Ton — 
Fixed  charges  per  day $6.00 

Per  mile   $  .3000 

Uniform  variable  charges  per  mile     .08632 
Maintenance  &  overhaul  chg.,  mile    .0330 

Total  general  charges  per  mile. .     .41932 

Fire  Ton — 

Fixed  charges  per  day $6.59 

Per  mile  $  .3295 

Uniform  variable  charges  per  mile     .10705 
Maintenance  &  overhaul   per  mile     .0330 

Total  general  charges  per  mile.  .$  .46955 

Total  Cost  Per  Day — 

One  Ton   $6.43 

Two  Ton    7.20 

Three  One-Half  Ton   S.39 

Five  Ton    9.39 


30 
$5.66 

40 
$5.66 

$  .1886 

.H4425 
.0280 

$  .1415 
.04425 
.0250 

$  .26085 

$  .21075 

$6.00 

$6.00 

$  .2000 
.0S632 
0280 

$  .1500 
.08632 
0.250 

.31432 

.211132 

$6.59 

$6.59 

$  .2196 
.10705 
.0280 

$  .1647 
.10705 
.025  0 

$  .35465 

$  .29675 

$6.90 
7.83 
9  32 

10.64 

$7.36 

S.43 

10.45 

11.87 

50  60  70                SO                90                100 

$5.66  $5.66  $5.66  $5.66           $5.66           

$  .1132  $  .0943  $  .0808  $  .0707       $  .0629      

.04425  .04425  .04425         .04425         .04425     

.0210  .0180  .0160           .0140           .0130      

$.17845  $.15655  $.14105  $.12895     $.12015    

$6.00  $6.00  $6.00  $6.00          

$  .1200  $  .1000  $.0857  $  .0750      

.0S632  .08632  .08632         .0S632     

.0210  .0180  .0160           .0140      

.22732  .20432  .1SS02         .17532     

$6.59  $6.59  

$.1318  $.1098  $.09414  

.10705  .10705  .10705  

.0210  .0180  .0160  

$.25985  $  .234S5  $.21719  

$7.70  $S.02  $8.36  $8.65           $8.99           $9.32 

S.92  9.39  9.87  10.32           10.81           

11.37  12.26  13.16  14.03           

12.99  14.09  15.20  
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ABOVE  ILLUSTRATIONS  SHOW  White  good  roads 
truck  as  operated  by  Louis  Martine.  LaPorte.  Ind.  (1) 
Loading  two  Z-yd.  trailers  which,  with  5  yards  in  the 
truck  enable  contractor  to  move  11  yards  per  trip.  (2) 
Eliminating  roller  by  hauling  over  stone  already  laid. 
Note   the    uniform   smoothness   of  the  compacted   stone. 

(3)  Unloading   trailers — truck   has  dumped   and   spread 
its  loads,  the  trailers  merely  dump  and  are  pulled  away. 

(4)  Spreading  the  stone. 


Two  Trucks  Displace  72  Horses. 

The  certainty  of  economy  and  better  work  resulting  from 
the  use  of  up-to-date  motor  truck  equipment  was  recently  em- 
phasized in  macadam  road  construction  in  LaPorte  county, 
Indiana,  where  Louis  Martine,  road  contractor,  engaged  in 
$90,000  worth  of  current  highway  work,  operates  two  White 
good-road  trucks.  In  addition  to  using  his  trucks  to  pull 
graders,  Mr.  Martine  takes  crushed  stone  out  Qf  freight  cars, 
hauls  it  one  mile,  dumps,  spreads  and  rolls  the  stone  at  a 
total  cost  of  13%  cents  a  yard.  With  his  two  trucks  and  two 
trailers,  this  contractor  handled  material  which  would  re- 
quire 3G  teams  merely  to  do  the  hauling,  without  spreading 
or  rolling. 

Ten  miles  northwest  of  LaPorte,  between  Union  Mills  and 
the  Scipio  township  line,  a  typical  farm  road  \Vz  miles  long, 
having  a  good  proportion  of  clay  and  often  described  as  hav- 
ing no  bottom,  was  rebuilt  with  macadam.  With  the  two 
dump  trucks  to  pull  trailers  and  other  road  machinery,  1% 
miles  of  this  narrow  road  was  widened,  graded  and  leveled 
in  one  day.  The  broad-gage,  cambered,  steel  wheels  of  the 
trncks.running  constantly  over  the  dirt  subgrade,  rolled  it 
hard  and  smooth.  On  the  second  day  the  laying  of  crushed 
stone  was  commenced.  The  stone  arrived  in  freight  cars  on 
a  siding  y2  mile  from  the  beginning  of  the  work.  One  man 
with  a  team  was  employed  to  move  the  freight  cars  into  posi- 
tion and  four  men  were  hired  to  feed  and  operate  an  auto- 
matic stone  unloader.  From  the  bins  of  this  unloader,  the 
stone  was  loaded  into  the  trucks  by  chutes,  this  operation  re- 
quiring but  one  minute  for  each  truck.  When  the  trailers 
were  used,  however,  there  was  considerable  delay  due  to  a 
shortage  of  stone  in  the  loaders.  Four  other  men  were  em- 
ployed on  the  road;  a  foreman,  a  man  with  team  and  leveler 
and  two  rakers. 

Beginning  at  the  point  nearest  to  the  unloaders  the  truck 
hauled  and  spread  5  yards  each  trip.  The  truck  tail-gate  was 
designed  so  that  the  opening  could  be  limited  to  any  desirable 
width  and  it  was  built  with  a  tripping  device  operated  by  the 
driver  from  his  seat.  With  the  body  elevated  by  the  power 
of  the  motor  and  the  tail-gate  set  for  spreading,  the  driver 
starts  the  truck  forward  and  trips  the  taibgate,  allowing  the 
stone  to  fall  in  a  layer  of  uniform  depth  and  width.  The 
amount  of  raking  to  be  done  is  insignificant.  This  road  was 
built  10  feet  wide  with  10  inches  of  coarse  stone  and  2  inches 
of  screenings. 

Following  is  a  statement  covering  the  entire  cost  of  mov- 
ing the  264  yards  of  stone  by  two  dump-trucks  in  the  one  day, 
above  referred  to,  the  trailers  being  used  only  at  intervals: 

1  man  and  team  to  move  freight  cars $2.32 

3  men  feeding  stone  into  unloader 7.42% 

1  man  to  operate  automatic  unloader...   3.00 

264  yards  unloaded  at  a  cost  of $1-/7  I 

Cost  of  unloading,  per  yard $0.0482 

2  truck  drivers,  at  $3.50  per  day 7.00 

Gasoline    4.75 

Oil    ^12 

264  yds.  hauled,  dumped  and  spread  12.87 

Cost     of     hauling,      dumping     and 

spreading  1  yard  .0487 

1  man  with  team  and  leveler 2.25 

1  foreman    3-00 

2  rakers    5.00 

264  yards  worked  at  cost  of 10.25 

Cost  of  working,  per  yard 0389 

Total  cost  of  unloading,   hauling,   daumping, 
spreading,  leveling,  raking,  and  rolling $35.86 

Total  cost  per  yard $0,135 

The  county  of  Coahoma,  Miss.,  has  been  operating  a  good- 


MUNICIPAL    ENGINEERING 


•oads  truck  on  dirt  and  gravel  roads  construction  with  con- 
:iderable  success.  Where  four  mules  formerly  pulled  2:L. 
ards  of  gravel  to  a  load  and  made  only  two  trips  per  day 
iver  a  5-mile  haul,  the  truck  hauled  5  yards  per  load  and 
nade  from  seven  to  eight  trips  per  day.  With  one  trailer 
he  truck  made  five  to  six  trips  per  day,  hauling  nine  yards 
ier  trip.  The  truck  alone  performed  the  work  of  36  to  40 
miles  and  when  a  trailer  was  used  the  truck  and  trailer  did 
he  work  of  48  to  60  mules. 

The  cost  of  hauling  gravel  with  teams  on  this  5-mile  haul 
*-as  $1.50  per  yard.  "One  truck  serves  two  purposes,"  said 
Superintendent  W.  S.  Cook.  "It  hauls  and  rolls  the  gravel 
.nd  leaves  the  road  in  perfect  condition  when  finished,  but  it 
s  quite  different  when  teams  are  used."  The  following  table 
hows  a  typical  day's  work  hauling  wet  gravel  from  a  gravel 
ar  to  a  dumping  point  three  miles  distant,  each  load  consist- 
ng  of  4%  yards  of  gravel: 

Time. 

Trip 
Arrived        Left     Stoopped    Running    Time 
it  Gravel  car 10:23  10:12  2  min. 

Dump   10:48%         10:53  4%  23% 

.t  Gravel  car 11:10  ll:13y2         3%  17         47  min. 

Dump   11:49  11:54  5  25% 

Lt  Gravel  car 12:18         1:46-1:49         3  24         5S 

Dump   2:13  2:17  4  24 

Lt  Gravel  car 2:39  2:43  4  22         53 

Dump   3:05  3:10  5  22 

^  Gravel  car 3:30  3:36  G  20         51 

Dump    3:58%  4:01  2%  22% 

Lt  Gravel  car 4:25%  4:30  4%  24%     55% 

Dump    4:51  4:54  3  21 

.t  Gravel  car 5:17  5:21  4  23         51% 

Dump    5:43  5:47  4  22 

Lt  Gravel  car 6:11  24         54 

Elapsed  time,  7  hrs.  48  min;  stops,  48  min.;   running  time, 

hrs.  15  min.;  trip  time,  6  hrs.  10  min. 

From  the  above  table  it  will  be  noted  that  in  seven  trips 
he  truck  covered  42  miles  and  delivered  31  %  yards  of  gravel, 
'he  total  elapsed  time  was  7  hours  and  48  minutes  and  the 
Dtal  time  consumed  in  stops  at  the  gravel  car  and  the  durnp- 
ng  point  was  55  minutes.  The  net  running  time  was  5  hours 
nd  15  minutes  showing  an  average  speed,  including  loading 
nd  dumping,  of  8  miles  an  hour. 


& 


THREE      AND      OXE-HALF      TON      GRAMM-BERX- 
STEIX   DUMP   TRUCKS   spreading   slag   for   road   con- 
struction.   Used  by  Westrick  A  Line.  Holgate.  Ohio. 


A  saving  of  $6S7.50  a  month  over  horse-hauled  equipment 
3  reported  by  Road  Commissioner  C.  R.  Cook,  of  Washing- 
on  county.  .Miss.  "We  pull  two  heavy  traction  graders 
hrough  any  ordinary  soil  and  travel  40  miles  a  day,"  said 
:ommissioner  Cook,  "or,  I  can  pull  a  heavy  drag  weighing 
,600  pounds,  covering  30  feet  of  road  width,  50  miles  a  day. 
'he  average  speed  is  about  4  miles  per  hour  with  either  grad- 


GEXERAL     MOTORS     COMPANY     STEEL     BODY 
DUMP  TRUCK  receiving  asphalt  direct  from  plant. 


& 


er  or  drag.  This  truck  and  four  men  have  done  the  work  of 
twenty  mules  and  six  men  and  I  think  its  life  will  be  equal 
to  any  other  kind  of  engine  doing  the  same  class  of  work." 
The  following  figures  give  a  comparison  of  the  cost  of  ope- 
rating the  truck  per  day  and  the  cost  of  operating  the  equip- 
ment displaced  by  the  trucks: 

Cost  of  Mule  Teams  Per  Day. 

Feed   $10.00 

Hire  of  20  mules 20.00 

Hire   of   6   men    9.00 

$39.00 
Cost  of  Motor  Truck  Per  Day. 

25   gallons   of   gasoline    4.00 

3  gallons  of  oil    1.50 

Hire  of  4  men   6.00 

11.50 

Daily  saving  $27.50 

The  city  of  Kansasville,  Wis.,  owns  a  dump  truck  which 
performs  the  work  of  eighteen  horses  in  hauling  road  ma- 
terial 1%  miles  despite  poor  loading  facilities  which  result 
in  a  great  loss  of  time.  J.  H.  Smith,  chairman  of  the  grave! 
pit  committee,  and  Frank  Hannan,  road  foreman,  kept  de- 
tailed figures  which  were  embodied  in  an  official  report  to  the 
town  board,  as  follows: 

"We  found  that  the  truck  did  the  work  of  nine  teams. 
Figuring  the  cost  of  operation,  including  depreciation  in  value, 
insurance,  etc.,  at  $12.00  per  day — which  we  think  is  a  very 
high  estimate — the  truck  showed  a  saving  of  $33.00  per  day. 
This  saving  would  be  increased  greatly  by  using  modern  load- 


GRAMM-BERNSTEIN  eighty-one  cu.  ft.  dump  truck 
eiving  its  loud  oj  slag  'or  mad  building  construction. 


MOTOR  TRUCK  OPERATION  AND  ACCOUNTING 


THE  TILTING  BRICK  BOX  makes  for  the  econom- 
ical loading  of  the  motor  truck.  While  truck  is  deliver- 
ing one  load  the  box  is  being  filled  in  readiness  for  re- 
turn trip.  Illustration  shoivs  dump  truck  made  by  the 
Packard  Motor  Co. 


® 


ers.  As  it  was,  we  used  six  men  to  load  the  truck.  Each 
load  meant  a  delay  of  fifteen  minutes,  whereas  if  loaders  had 
been  used  the  delay  would  not  have  exceeded  five  minutes. 
In  figuring  the  cost  of  operation  compared  with  teams,  we 
have  not  taken  into  consideration  the  fact  that  the  truck  im- 
proves the  road  over  which  it  travels  at  every  trip  because 
of  the  rolling  effect  of  the  wheels.  This  fact  alone  is  of  great 
importance  but  could  not  be  taken  into  consideration  when 
figuring  comparative  cost. 

"The  roads  traversed  to  and  from  the  gravel  car  to  the 
construction  work  measured  3%  miles  round  trip,  and  were 
composed  of  dirt  and  gravel,  very  good  roads  for  heavy  haul- 


$ 


SIX-TON    KISSELKAR    TRUCK    loaded    by    steam 
shovel  on  Montana  road  work. 


ing  in  dry  weather  but  the  dirt  roads  are  soft  in  wet  weather, 
sometimes    almost    prohibiting    teams.      We    were    convinced, 
however,  that  the  truck  would  be  able  to  travel  over  any  such  . 
roads  with  no  trouble  whatever,   as  it   showed  a  marvelous 
amount  of  power  while  running  in  all  gears. 

"Our  truck  has  another  feature  that  makes  it  an  excep- 
tionally valuable  road  worker,  viz.,  the  spreading  device.  It 
was  fully  demonstrated  to  us  that  we  could  spread  gravel  or 
sand  over  a  road  at  any  desired  thickness.  This  device,  to- 
gether with  the  power  dumping  feature  of  the  truck,  makes 
it  a  labor  saver  as  with  wagons  it  is  impossible  to  spread  the 
sand  or  gravel  but  the  material  has  to  be  spread  by  laborers." 
The  following  are  the  figures,  which  are  self-explanatory: 

Actual   time   worked    9%  hours 

Loading  time  (15  min.  per  load,  12  loads) 3      hours 

Actual   running  time    6%  hours 

12  trips  (3%  miles  each)    42  miles 

Average  speed    6.46   mi.   per  hr. 

Amount  hauled  (by  White  Good  Roads  truck 

at  %  yds.  per  load,  rounded) 54  yards 

Wagon  loads  (1%  yds.  each,  4  trips) 9  teams 

Teams  making  4  trips  daily  (1%  yds.  per  load)  9  teams 

at  $5.00  per  day $45.00 

30  gal.  gasoline,  at  12c $3.60 

5  qts.  lubricating  oil,  at  28c 1.40 

Driver,  at  $3.00  per  day 3.00 

Allowed  for  depreciation,  ins.,  repairs,  etc 4.00 

Cost  of  operation  per  day $12.00 

9  teams,  at  $5.00  per  day $45.00 

1  White  Good  Roads  Truck,  at  $12.00  per  day 12.00 

Amount  actually  saved  daily   $33.00 

According  to  the  figures  of  this  demonstration: 

Amount   saved    per   day    $      33.00 

182  working  days  in  road  working  season,  at  $33.00..   6,006.00 

AN  INCLINED  RUN-WAY  provided  for  quick  unload- 
ing of  paving  materials  cuts  cost  of  hauling.  Packard 
trucks  shoum  equipped  loith  special  body. 


Editor's  Note. — The  above  article  is  entitled  to  careful 
study,  for  it  gives  data  on  which  to  base  a  plan  for  the  use 
of  motor  trucks  in  road  construction.  It  should  be  evident 
that  the  same  plan  of  operation  will  not  be  suitable  for  both 
horse  power  and  motor  power,  and  much  of  the  advantage  to 
be  gained  from  the  use  of  motor  trucks  can  be  lost  by  failure 
to  recognize  this  fact.  The  article  considers  the  problem  from 
the  side  of  the  motor  truck,  and  the  method  of  operation  de- 


scribed is  that  of  the  motor  truck.  The  contractor  who  is 
considering  the  change  in  motive  power  can  see  the  advan- 
tages in  the  change  from  the  figures  given,  but  in  making  the 
change  in  motive  power  he  must  also  make  the  change  in 
method  of  laying  out  his  work,  or  he  is  likely  to  have  some 
disappointment  in  the  results,  not  the  fault  of  the  change,  but 
the  fault  of  the  method  of  making  it. 
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SURFACING  5RIDGE5 


The  author  of  this  brief  paper  has  been 
the  Count)/  Engineer  of  Cuyahoga  County, 
Ohio,  in  which  the  City  of  Cleveland  is  locat- 
ed. The  county  is  noted  for  its  hundreds  of 
null's  of  paved  muds,  practically  all  of  them- 
of  brick.  The  county  is  so  lulling  that 
bridges  arc  numerous,  and  include  many  long 
and  high  i  inducts  and  bridges,  like  those 
shown.  The  paper  shows  that  its  author  is 
well  qualified  by  experience  to  express  an 
opinion. 


r  "V  ~r  HAT  I  think  of  brick  for  paving  the  roadway  of 
\/\/  bridges  is  best  exemplified  by  the  bridges  built  in 
Cuyahoga  county  during  my  term  as  county  engi- 
eer.  Our  experience  with  brick  as  a  material  for  county 
oad  improvement  had  been  so  favorable  that  it  naturally 
ad  first  consideration  when  we  came  to  decide  upon  floor- 
lg  for  bridges.  In  no  case  was  this  first  judgment  reversed 
nd  in  no  case  has  experience  failed  to  justify  our  choice. 

Several  of  our  bridge  jobs  were  noteworthy.  We  built  the 
•enison-Harvard  bridge,  a  high  level  structure  across  the 
pper  Cuyahoga  Valley  which  saves  fourteen  miles  of  car 
iding  to  a  large  number  of  citizens.  This  bridge  is  of  steel 
'ith  a  total  length  of  3,000  feet.  We  also  built  the  Rocky 
:iver  bridge  at  the  terminal  of  the  Detroit  avenue  car  lines, 
hich  affords  the  Detroit  suburban  lines  access  to  the  city, 
'his  bridge  was  of  novel  design  and  at  the  time  of  its  con- 
traction had  the  longest  unreinforced  arch  in  the  world, 
everal  jobs  of  lesser  cost  entailed  novel  difficulties  or  em- 
raced  new  features  of  design. 

Brick  in  my  opinion  is  the  best  for  bridge  floorings  be- 
iuse  in  a  majority  of  situations  it  represents  better  value 
er   dollar   of    expenditure   than    do   other    paving   materials. 


It  insures  a  clean,  level  lasting  surface  that  will  withstand 
the  extremes  of  both  traffic  and  weather.  The  only  practical 
limits  to  the  use  of  brick  on  bridges  which  I  recognized  were, 
on  one  hand,  the  heavily  traveled  viaduct  in  the  heart  of  the 
city  and  on  the  other  the  light  rural  bridge  that  has  only 
occasional  traffic.  On  the  latter  a  plank  floor  will  suffice  for 
many  years. 

On  the  former  as  exemplified  in  the  new  Superior  via- 
duct, I  planned  to  use  Medina  block,  except  on  that  section 
spanning  the  Cuyahoga  river,  which  section  consists  of  a  591- 
foot  steel  arch,  double-decked.  Here  the  problem  of  load,  as 
can  readily  be  seen  in  case  of  such  a  long  single  span,  demands 
the  lighter  wood  block  covering.  The  structure  has  not  yet 
been  completed  and  the  question  of  paving  material  is  in  the 
hands  of  my  successor. 

For  practically  every  structure  that  is  not  light  enough 
for  a  plank  roadway  I  would  use  brick  and  build  substantial- 
ly enough  to  carry  such  a  surface.  Those  who  differ  from 
me  in  this  regard  usually  make  a  point  of  the  weight  ques- 


A  STEEL  VIADUCT  WITH  BRICK  FLOOR. 
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SURFACING  BRIDGES 


tion.  The  heat  of  a  flaming  roadway  will  destroy  a  power- 
ful steel  structure.  There  have  been  instances  enough  of 
just  this  result  to  make  the  use  of  fireproof  materials  de- 
cidedly preferable. 

A  bridge  should  be  paved  just  as  a  roadway  is  paved,  ex- 
cepting that  the  expansion  question  requires  special  treat- 
ment. In  an  ordinary  pavement  we  have  to  deal  only  with 
the  expansion  of  the  brick.  In  a  bridge  we  must  deal  with 
the  expansion  and  contraction  of  the  bridge  itself.  Under 
certain  conditions  this  reduces  the  problem,  because  if  the 
expansion  of  the  bridge  and  pavement  happens  to  be  identi- 
cal there  is  no  need  for  an  expansion  joint.  The  degree  of 
expansion  in  brick,  in  steel  structures,  and  in  concrete  is 
not  so  different,  but  the  brick  being  in  the  most  exposed 
position  is  first  to  feel  the  effects  of  a  change  of  tempera- 
ture. This  difference  of  time  is  less  marked  in  the  steel 
bridge  and  more  distinctly  marked  in  the  concrete  or  stone 
bridge  on  account  of  its  greater  mass. 

Because  a  bridge  pavement  is  always  in  an  exposed  posi- 
tion and  because  the  counter  or  compensating  thermic  changes 
in  the  bridge  cannot  be  fully  anticipated,  I  have  regarded  it 
as  good  caution  to  provide  ample  expansion  joints  in  bridge 
pavements.     I   would   confine  them   to   the   longitudinal   posi- 


tion along  the  curbs,  but  wherever  the  width  of  pavement  is 
large  enough  to  make  excess  expansion  an  issue,  I  would 
double  the  thickness  of  the  expansion  joint. 

The  bridge  in  most  cases  provides  a  suitable  base  for  a 
brick  pavement.  In  the  Denison-Harvard  bridge  we  laid  re- 
inforced concrete  between  the  floor  beams,  bringing  it  to  the 
level  of  the  upper  flange  of  the  beam  at  the  gutters  and 
crowning  it  slightly  at  the  center.  On  this  we  placed  the 
sand  cushion  to  support  the  brick.  With  a  concrete  bridge, 
the  only  thing  necessary  is  to  bring  the  upper  surface  of  the 
concrete  fill  to  a  proper  grade  and  crown  in  order  to  have  a 
suitable  base  for  the  pavement. 

What  I  have  said  about  brick  paving,  of  course,  applies 
only  to  such  pavement  as  is  properly  constructed,  with  a 
uniform  base,  rolled  sand  cushion,  expansion  joint  and  grout 
filler.  It  is  only  thru  intelligent  attention  to  these  details 
that  the  full  possibilities  of  brick  paving  can  be  realized  and 
those  who  fail  to  realize  its  excellence  have  usually  en- 
countered it   under  faulty  conditions  of  construction. 


THE  DEXISOX-HARVARD  BRIDGE  is  a  long,  high- 
level  steel  viaduct,  pared  with  brick. 


The  Springfield   Survey 

With  a  view  to  securing  a  fairly  typical  study  of  an  in- 
land city  of  about  00,000  population,  the  Department  of  Sur- 
veys and  Exhibits,  Russell  Sage  Foundation,  with  the  co-op- 
eration of  several  national  organizations  and  nearly  all  de- 
partments of  the  Russell  Sage  Foundation,  supplemented  the 
$10,000  fund  raised  by  Springfield,  bringing  the  total  ex- 
pended up  to  about  $17,000.  This  covered  the  extensive  and 
intensive  field  investigations,  writing  and  illustrating  the  re- 
ports, publishing  and  exhibiting  the  findings,  and  conducting 
a  campaign  of  presentation  and  interpretation  to  the  com- 
munity. 

The  findings  are  set  forth  in  a  series  of  illustrated  pamph- 
lets as  follows: 


The    Schools    of    Springfield,    111.,    by    Leonard    P.    Ayres. 

Recreation  in  Springfield,  111.,  by  Lee  F.  Hanmer  and  Clar- 
ance  A.  Perry,  133  pages. 

Housing  in  Springfield,  111.,  by  John  Ihlder.  24  pages. 

Care  of  Mental  Defectives,  the  Insane  and  Alcoholics  in 
Springfield,  111.,  by  Walter  M.  Treadway.  M.  D.,  40  pages. 

Public  Health  in  Springfield,   111.,  by   Franz  Schneider,  Jr. 

The  Correctional  System  of  Springfield,  111.,  by  Zenas  L. 
Potter,  1S3  pages. 

The  Charities  of  Springfield.   111.,   by   Francis  H.   McLean. 

Industrial  Conditions  in  Springfield,  111.,  by  Louise  C. 
Odencrantz  and  Zenas  L.  Potter,  150  pages. 

City  and  County  Administration  in  Springfield,  111.,  by  D.  O. 
Decki  r,   l  50  pages. 
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COMMISSION  AND  CITY  MANAGER 
FORMS  OF  GOVERNMENT 


The  Chamber  of  Com  unite,  of  Norfolk, 
Va.,  has  been  considering  the  question  of  a 
better  form  of  government  by  the  city  and 
sent  a  special  committee  to  study  the  forms 
of  government  in  operation  in  Des  Moines 
and  Memphis,  two  variations  on  the  commis- 
sion form,  and  in  Dayton  and  Springfield, 
Ohio,  two  varieties  of  the  city  manager  form. 
This  committee,  consisting  of  II.  H.  Rumhle. 
chairman;  R.  W.  Peatross  and  John  E. 
Burke,  has  written  a  report  in  which  is  con- 
tained a  very  clear  and  condensed  account  of 
the  advantages  and  disadvantages  of  the 
carious  forms  in  the  four  cities  mentioned, 
and  it  is  so  interesting  that  it  is  reproduced 
lie  re. 


DES   MOINES,   IOWA. 

The  city  of  Des  Moines  adopted  commission  government 
at  a  special  election  held  in  June,  1907.  The  new  plan  went 
into  effect  on  the  first  day  of  April,  1908.  It  has  therefore 
been  in  operation  a  little  over  seven  years.  The  United  States 
census  of  1910  gives  the  city  a  population  of  86,368.  A  recent 
state  enumeration  puts  the  present  population  at  104,000.  The 
difference  between  these  figures,  assuming  them  to  be  correct, 
represents  a  normal  growth,  since  there  have  been  no  acces- 
sions of  territory  in  the  meantime. 

The  form  of  government  in  use  here  may  be  regarded  as 
typical  commission  government.  Under  this  plan  all  powers 
of  the  city  are  vested  in  a  council  composed  of  the  mayor  and 
four  councilmen,  each  of  whom  is  entitled  to  vote  on  all 
questions  coming  before  the  body.  The  mayor  possesses  no 
veto  power.  These  officers  are  nominated  at  a  non-partisan 
primary  election  and  are  elected  at  large  and  not  by  wards. 
Administrative  powers  and  duties  are  distributed  among  five 
departments,  as  follows:  Public  affairs,  accounts  and  finance, 
public  safety,  streets  and  public  improvements,  and  parks  and 
public  property.  The  mayor  is  ex  officio  superintendent  of  the 
department  of  public  affairs.  The  heads  of  the  other  depart- 
ments are  chosen  by  the  council  by  majority  vote  from  among 
the  councilmen  or  commissioners.  In  other  words,  the  com- 
missioners, other  than  the  mayor,  are  not  elected  to  fill  a 
specific  administrative  office;  but  immediately  upon  their  elec- 
tion meet  and  distribute  the  administrative  departments 
among  themselves. 

The  salaries  of  the  mayor  and  councilmen  are  fixed  by 
law.  All  others  are  fixed  by  the  council.  The  council  by  ma- 
jority vote  appoints  the  city  clerk,  solicitor,  assessor,  treas- 
urer, auditor,  civil  engineer,  city  physician,  marshal,  market 
master,  street  commissioner,  chief  of  fire  department,  and  the 
like;  these  appointments,  in  practice,  being  made  on  the  rec- 
ommendation of  the  head  of  the  particular  department  to 
which  such  official  belongs. 

Civil  service  provisions  govern  the  appointment  and  re- 
moval of  subordinate  officers  and  employes.  The  initiative, 
referendum  and  recall  are  provided  for.     The  latter  has  never 


been  invoked,  altho  there  have  been  in  the  past  conspicuous 
instances  of  popular  dissatisfaction  with  commissioners. 

RESULTS   CLAIMED   FOR   THE   PLAX. 

Mayor  James  R.  Hannah  in  summarizing  results  achieved 
by  commission  government  in  Des  Moines  mentions  three  im- 
portant facts: 

1.  The  city  has  lived  within  her  means.  This  was  never 
done  before,  at  least  in  recent  times,  and  began  to  be  done  the 
first  year  under  commission  government,  although  the  first 
election  resulted  in  an  unsatisfactory  commission. 

2.  Approximately  $100,000  per  year  has  been  expended 
in  permanent  improvements. 

3.  The  average  taxes  for  the  first  seven  years  under  the 
new  plan  have  been  two  and  one-half  mills  on  the  dollar  less 
than  for  the  last  seven  years  under  the  old  plan. 

It  is  further  claimed  that  by  reason  of  its  smaller  council 
and  more  business-like  methods,  it  makes  possible  the  adop- 
tion of  a  more  comprehensive  plan  and  more  consistent  policy 
of  city  development  and  improvement.  In  support  of  this  the 
civic  center  is  instanced. 

Again  it  is  said  that  the  nomination  of  candidates  by 
means  of  a  non-partisan  primary  has  eliminated  party  politics 
from  the  city  government.  This  seems  to  be  true.  The  claim 
that  under  this  form  the  people  take  increased  interest  in 
public  affairs  seems  to  be  justified.  The  largest  vote  is  al- 
ways polled  in  city  elections. 

HOW  THE  PLAN  IS  REGARDED  BY   THE  PEOPLE  OF  DES  MOINES. 

We  find  that  a  few  of  the  citizens  of  Des  Moines  of  good 
standing  are  distinctly  hostile  to  the  commission  plan,  claim- 
ing that  it  is  undemocratic  in  theory  and  inefficient  in  prac- 
tice. But  the  number  of  these  is  so  small  as  to  be  almost 
negligible.  The  very  great  majority,  while  admitting  its  de- 
fects, to  be  presently  mentioned,  regard  it  as  a  vast  improve- 
ment over  the  former  government.  These  could  not  be  in- 
duced to  return  to  the  old  order  of  things,  tho  many  of  them 
express  themselves  as  dissatisfied  with  the  plan  in  its  present 
shape. 

DEFECTS. 

While,  as  above  stated,  the  great  majority  of  the  people 
consider  commission  government  a  distinct  improvement  over 
the  old  type,  there  are  very  few  who  express  unqualified  ap- 
proval of  it.  Most  people  one  meets  will  volunteer  the  in- 
formation that  the  plan  lacks  administrative  unity  and  har- 
mony. This  was  one  of  the  first  things  said  to  us  by  the 
mayor.     Mayor  Hannah  has  been  in  office  five  years. 

As  a  result  of  his  experience  he  expressed  to  us  the  con- 
viction that  the  city  manager  plan  would  be  preferable  to 
that  now  in  use  in  Des  Moines.  The  weakness  of  the  com- 
mission plan,  as  he  sees  it,  lies  in  the  fact  that  with  a  five- 
headed  administration  establishment,  each  commissioner  is 
likely  to  center  his  thought  and  effort  upon  his  own  depart- 
ment, and  there  is  no  one  person  whose  duty  it  is  to  view 
the  affairs  of  the  city  as  a  whole  and  plan  and  direct  them 
as  a  whole,  or  who  if  disposed  to  do  so,  possesses  the  requisite 
power  and  authority  to  administer  them  in  their  entirety. 

Similar  views  were  expressed  by  Mr.  W.  F.  Mitchell,  the 
only  other  commissioner  now  in  office  whom  we  had  an  op- 
portunity to  see.  Mr.  Mitchell  in  the  beginning  of  his  inter- 
view volunteered  to  say  that  if  the  affairs  of  the  city  are 
really  to  be  put  upon  a  business  basis,  there  should,  in  his 
judgment,  be  a  city  manager. 
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One  phase  of  the  present  plan  is  illustrated  in  the  ease  of 
Mr.  Mitchell  himself.  He  has  been  in  office  about  one  year. 
His  nomination  was  brought  about  by  the  business  men  of 
the  city  and  he  was  regarded  as  the  business  men's  candi- 
date. He  was  a  man  of  large  practical  experience  as  a  con- 
tractor and  builder,  in  which  pursuit  he  has  been  very  suc- 
cessful. Those  who  supported  him  confidently  expected  that 
he  would  be  assigned  to  the  department  of  streets  and  public 
improvements.  He  himself  felt  that  if  there  was  any  one  de- 
partment for  which  he  was  specially  qualified  it  was  this. 
Instead,  however,  he  was  given  the  department  of  public 
safety  for  which  he  felt  no  special  fitness  and  a  lawyer  was 
assigned  to  the  department  of  streets  and  public  improve- 
ments. This  last  named  department  appeared  to  us  to  be 
below  the  general  standard  in  Des  Moines,  the  streets  in  cer- 
tain sections  of  the  city  showing  neglect  both  as  respects 
cleaning  and  repairs. 

Mr.  Mitchell  also  says  that  there  are  at  times  conflicts  of 
more  or  less  serious  character  between  two  or  more  depart- 
ments as  respects  matters  that  must  be  dealt  with  by  each, 
which  would  be  obviated  under  the  city  manager  plan.  We 
also  talked  with  Mr.  John  MacVicar,  a  former  member  of 
the  commission,  and  a  gentleman  of  wide  experience  in  mu- 
nicipal matters.  Mr.  MacVicar  is  satisfied  with  the  Des 
Moines  government  as  it  is.  While  believing  that  the  city 
manager  plan  is  the  ideal  in  theory,  yet  for  local  reasons  he 
does  not  think  it  advisable  to  adopt  it  there. 

We  also  conferred  with  the  heads  of  two  local  labor  or- 
ganizations. They  informed  us  that  the  labor  element  of  the 
city  was  disposed  to  support  the  government  and  generally 
speaking  were  satisfied  with  it,  except  that  they  realized  its 
weakness  in  the  particulars  above  mentioned,  and  felt  that 
there  should  be  a  manager  with  power  to  appoint  competent 
heads  of  departments;  or  if  this  were  not  attainable,  then  at 
least  the  commissioners  should  be  elected  as  heads  of  specific 
departments. 

We  deem  it  proper  to  add  that  the  legislature  of  Iowa  at 
its  last  session  enacted  a  law  giving  commission  governed 
cities  of  that  state  the  right  to  modify  their  plan  by  popular 
vote  so  as  to  provide  for  a  city  manager. 

Des  Moines  is  a  prosperous,  enterprising  and  rapidly 
growing  city.  We  find  that  upon  the  whole  the  city  is  fairly 
well  governed,  and  that  her  affairs  are  for  the  most  part 
wisely  and  economically  administered. 

MEMPHIS,   TBNN. 

Commission  government  in  some  form  or  other  has  ex- 
isted at  Memphis  since  1879.  The  terrible  fever  scourge  of 
the  preceding  year  had  destroyed  a  third  of  her  population. 
Another  third  had  removed  to  other  localities,  and  the  re- 
mainder, impoverished  and  disheartened,  were  left  hopelessly 
burdened  with  debt.  In  this  situation  the  populace  besought 
the  legislature  of  the  state  for  relief. 

At  their  instance  the  charter  of  the  city  was  repealed  and 
in  place  of  the  corporation  of  the  city  of  Memphis  there  was 
erected  a  taxing  district,  with  certain  powers  of  local  gov- 
ernment to  be  administered  through  a  mayor  and  three 
boards  of  commissioners,  the  members  of  which  were  elected 
at  large.  Two  of  these  boards,  viz.,  the  board  of  fire  and 
police  commissioners  with  five  members,  and  the  board  of 
public  works  with  ten  members  constituted  the  legislative 
council  in  which  all  legislative  powers  were  vested.  This  ar- 
rangement continued  with  but  slight  modification  until  the 
year  1909,  the  municipality  having  in  meantime  resumed 
the  name  and  style  of  city  of  Memphis,  pursuant  to  an  act  of 
the  legislature  of  March  30,  1891. 

In  the  year  1909  the  act  of  1S79  establishing  taxing  dis- 
tricts and  all  acts  amendatory  thereof  constituting  the  char- 
ter of  the  city  of  Memphis  were  amended  so  as  to  change  the 


name  of  the  board  of  fire  and  police  commissioners  to  the 
board  of  commissioners  of  the  city  of  Memphis,  abolish  the 
other  boards  and  transfer  their  powers  to  the  board  of  com- 
missioners above  named;  and  generally  to  define  the  powers 
of  this  board  as  well  as  the  manner  in  which  the  same  should 
be  exercised. 

The  effect  of  this  amendment  was  to  assimilate  the  gov- 
ernment of  Memphiss  more  closely  to  the  typical  commission 
type.  Thus  it  provides  for  five  administrative  departments: 
(1)  Public  affairs  and  health.  (2)  Fire  and  police.  (3) 
Streets,  bridges  and  sewers.  (4)  Accounts,  finances  and  reve- 
nues, and   (5)    Public  institutions,  grounds  and  buildings. 

As  in  the  case  of  the  Des  Moines  charter,  the  mayor  be- 
comes ex  officio  head  of  the  department  of  public  affairs  and 
health.  He  is  also  a  member  of  the  council  and  entitled  to 
vote,  but  possesses  no  veto  power.  The  remaining  adminis- 
trative departments  are  distributed  by  the  board  among  the 
other  commissioners. 

But  here  there  is  a  radical  departure  from  the  ordinary 
commission  form.  The  mayor  by  the  express  terms  of  the 
act  is  given  "general  supervision  over  all  the  affairs  of  the 
municipality."  All  other  departments  report  to  him,  he  ap- 
points all  committees  provided  for  by  ordinance,  and  it  is 
made  his  duty  to  keep  the  board  of  commissioners  from  time 
to  time  advised  as  to  all  matters  affecting  the  general  wel- 
fare of  the  city.  Thus  the  mayor  while  lacking  absolute  legal 
control,  is  by  the  charter  given  a  degree  of  precedence  over 
the  other  commissioners  which  makes  him  at  least  the  rank- 
ing member  of  the  board. 

Added  to  this  is  the  fact  that  the  mayor,  Mr.  E.  H.  Crump, 
is  a  strong,  masterful  man — one  of  the  most  active  and  influ- 
ential public  men  in  the  state — and  his  ascendency  in  the 
local  government  appears  to  be  such  that  he  is  to  all  intent 
and  purpose  the  city  manager  of  Memphis,  without  the  legal 
limitation  and  control  that  usually  attend  that  office  under 
the  city  manager  pan.  Memphis  has  an  efficient  government. 
All  departments  are  working  together  harmoniously.  There 
appears  to  be  among  the  whole  force  an  enthusiasm  for  good 
government. 

This  admirable  team-work  is  getting  results. 

Memphis  everywhere  presents  the  appearance  of  a  bright, 
prosperous  and  progressive  city.  Her  public  buildings  are 
substantial,  well  arranged  and  commodious,  and  quite  in 
keeping  with  the  size  and  importance  of  the  city.  Her  streets 
are  well  paved  and  kept  scrupulously  clean.  The  citizens  as 
a  whole  seem  to  be  satisfied  with  the  government  as  now  ad- 
ministered, some  even  expressing  the  opinion  that  it  could 
not  be  improved  upon,  though  here  and  there  may  be  found 
an  undercurrent  of  complaint  of  the  manner  in  which  the 
mayor  exercises  his  great  personal  power.  Some  few  sug- 
gested city  manager  government  as  an  improvement  over  the 
present  form. 

In  our  judgment  the  efficient  administration  now  enjoyed 
by  Memphis  is  not  to  be  credited  to  commission  government 
alone — certainly  not  to  commission  government  of  the  ordi- 
nary type,  such  as  that  provided  by  our  optional  charter  act. 
For,  as  above  shown,  the  mayor  is  by  the  charter  invested 
with  general  supervisory  powers  over  all  departments,  which 
differentiates  the  Memphis  government  from  ordinary  com- 
mission government  of  this  type. 

This  superior  authority,  coupled  with  the  great  personal 
influence  of  the  present  mayor,  enables  him  to  dominate  the 
whole  administration  and  so  give  unity  and  consistency  to 
the  whole.  Thus  the  inherent  weakness  of  ordinary  commis- 
sion government  above  alluded  to  has  been,  in  measure,  over- 
come; but  overcome  in  a  manner  largely  fortuitous,  depend- 
ing more  or  less  upon  the  character  and  ability  of  the  man 
who  happens  for  the  time  being  to  be  mayor. 
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A  report  on  the  public  institutions  of  Memphis  which 
pmitted  mention  of  her  splendid  parks  and  system  of  park- 
ways would  be  incomplete.  We  have  deemed  the  subject  of 
sufficient  importance  to  merit  a  special  report,  and  according- 
ly shall  file  such  report  as  soon  as  it  can  be  prepared. 

DAYTOX.  OHIO. 

Dayton,  with  a  population  estimated  by  her  citizens  at 
130,000,  was  the  first  of  the  larger  cities  to  adopt  the  city 
manager,  or  is  it  is  officially  styled,  the  commission-manager 
plan  of  government.  The  new  charter  adopted  in  1913,  went 
into  effect  January  1.  1914.  The  movement  for  a  change  in 
the  form  of  government  was  inaugurated  prior  to  the  flood  of 
1913.  The  great  catastrophe  hastened,  but  did  not  suggest 
the  change.  The  people  had  already  begun  to  wake  up  to 
the  anomalous  fact  that  with  a  citizenship  prosperous  almost 
to  the  point  of  opulence,  the  municipality  itself  was  near  the 
verge  of  bankruptcy. 

A  lax  system,  wasteful  and  unbusinesslike  methods  were 
increasing  her  burden  of  debt  from  year  to  year.  In  six  years 
she  had  gone  behind  $360,000,  in  operating  expenses,  an  aver- 
age of  $60,000  per  year.  Bonds  were  issued  to  defray  cur- 
rent expenses  such  as  street  repair,  street  lighting  and  even 
salaries.  Party  politics  had  contributed  its  usual  quota  to 
the  general  inefficiency  of  the  system.  City  offices  were 
sought  after  as  party  perquisites  and  plums.  It  not  infre- 
juently  happened  that  the  city  found  herself  with  a  Repub- 
lican mayor  and  a  Democratic  council  or  vice  versa.  These 
Hostile  officials  were  usually  at  loggerheads.  Their  thoughts 
ind  energies  were  devoted  largely  to  efforts  to  hamper  and 
jmbarass  each  other.  Party  advantage  too  often  outweighed 
the  public  interest. 

The  flood  came  and  wrought  destruction  almost  passing 
t>elief.  Even  the  asphalt  pavement  of  the  streets  was  in 
places  broken  up.  The  receding  waters  left  everywhere  a 
thick  deposit  of  mud.  The  old  government  was  suspended, 
ind  a  military  government  guided  and  assisted  by  a  commis- 
sion of  citizens  took  its  place.  The  flood  added  still  further 
to  her  debt,  and  left  problems  of  extraordinary  difficulty  and 
proportions.  An  emergency  bond  issue  of  $800,000  was  made 
with  which  to  begin  the  work  of  rehabilitation. 

These  facts  are  mentioned  to  give  some  conception  of  the 
liffieulties  that  confronted  the  new  administration. 

One  effect  of  the  disaster  was  to  cement  the  people  to- 
gether in  a  sense  of  common  need,  and  convince  them  of  the 
;otal  inadequacy  of  the  old  system  to  deal  with  existing  con- 
Jitions,  and  thus  to  facilitate  the  adoption  of  the  new  charter, 
rhe  plan  in  its  essential  features  is  the  typical  city  manager 
plan  with  which  all  are  more  or  less  familiar.  It  provides 
for  a  commission  of  five  to  be  nominated  at  a  non-partisan 
primary  and  elected  at  large.  The  members  of  the  commis- 
sion are  the  only  elective  officers  of  the  city.  As  in  the  case 
if  commission-governed  cities,  the  commission  constitutes  the 
governing  body.  In  it  all  legislative  powers  are  vested.  But 
instead  of  parcelling  out  the  administrative  functions  among 
its  members  as  under  the  commission  plan,  the  commission 
appoints  a  chief  administrative  officer  to  be  known  as  the 
"city  manager,"  and  may  remove  him  at  will. 

The  commission  always  acts  as  a  body.  It  is  required  to 
meet  in  regular  session  at  least  once  a  week.  The  members 
ire  not  required  to  give  their  whole  time  to  public  business, 
ind  receive  proportionately  less  salaries  than  in  commission 
?ities;  in  Dayton  $1,200.  each  per  year,  the  mayor  $1,800. 
rhe  office  of  mayor  is  retained,  but  that  functionary  is  shorn 
if  most  of  his  old-time  powers.  He  is  not  nominated  or 
sleeted  as  mayor,  but  is  that  member  of  the  commission  who 
it  the  regular  municipal  election  at '  which  three  commis- 
sioners  were   elected,   received   the  highest   number   of  votes. 


He  is  the  presiding  officer  of  the  commission,  entitled  to  a 
vote,  but  possesses  no  veto  power.  It  is  provided  that  he 
shall  be  recognized  as  the  official  head  of  the  city  by  the 
courts  for  the  purpose  of  serving  process,  by  the  governor 
for  the  purpose  of  the  military  law,  and  for  all  ceremonial 
purposes.  His  salary  and  that  of  the  members  of  the  com- 
mission are  fixed  by  the  charter,  all  others,  by  the  commis- 
sion. 

A  commissioner  forfeits  one  per  cent,  of  his  salary  for 
each  absence  from  a  regular  meeting,  unless  the  absence  be 
authorized  by  a  majority  vote  of  all  members.  Five  such 
absences  operate  to  vacate  his  seat. 

The  city  manager  is  appointed  by  the  commission  and 
holds  office  at  the  will  of  that  body.  He  must  be  appointed 
without  regard  to  his  political  belief,  and  may  or  may  not  be 
a  resident  of  the  city  of  Dayton.  The  charter  makes  him  the 
"administrative  head  of  the  municipal  government,"  and  de- 
clares him  "responsible  for  the  efficient  administration  of  all 
departments."  His  powers  and  duties  are  enumerated  as 
follows: 

(a)  To  see   that  the  laws   and   ordinances   are   enforced. 

(b)  To  appoint  and,  except  as  herein  provided,  remove 
all  directors  of  departments  and  all  subordinate  officers  and 
employes  in  the  departments  in  both  the  classified  and  un- 
classified service;  all  appointments  to  be  upon  merit  and  fit- 
ness alone,  and  in  the  classified  service  all  appointments  and 
removals  to  be  subject  to  the  civil  service  provisions  of  this 
charter. 

(c)  To  exercise  control  over  all  departments  and  divi- 
sions created  herein  or  that  may  be  hereafter  created  by  the 
commission. 

(d)  To  attend  all  meetings  of  the  commission  with  the 
right  to  take  part  in  the  discussions  but  having  no  vote. 

(e)  To  recommend  to  the  commission  for  adoption  such 
measures  as  he  may  deem  necessary  or  expedient. 

(f)  To  keep  the  commission  fully  advised  as  to  the 
financial  condition  and  needs  of  the  city;   and 

(g)  To  perform  such  other  duties  as  may  be  prescribed 
by  this  charter  or  be  required  of  him  by  ordinance  or  reso- 
lution of  the  commission. 

The  exceptions  to  his  power  of  appointment  and  removal 
are  the  members  of  the  civil  service  board,  and  the  clerk  to 
the  commission,  all  of  whom  are  appointed  by  the  commis- 
sion. Appointments  and  removal  of  officers  and  employes 
other  than  department  heads  are  subject  to  civil  service  pro- 
visions. 

Five  departments  are  established,  viz.,  law,  public  service, 
public  welfare,  public  safety  and  finance.  The  heads  of  these 
departments  are  appointed  by  the  city  manager,  and  are  sub- 
ject to  be  removed  by  him.  The  city  manager  is  thus  in  po- 
sition to  select  as  the  head  of  each  department  a  man  whose 
training,  experience  and  capacity  specially  fit  him  for  the 
place,  and  he  has  every  incentive  to  do  so,  since  he  is  ex- 
pressly made  responsible  for  the  efficient  administration  of 
all  departments  and  his  own  tenure  of  office  depends  upon  the 
success  of  his  administration. 

Each  department  head  or  director  is  in  turn  made  "re- 
sponsible for  the  conduct  of  the  officers  and  employes  of  his 
department,  for  the  performance  of  its  business,  and  for  the 
custody  and  preservation  of  the  books,  records,  papers  and 
property  under  its  control."  It  is  made  his  duty  to  manage 
his  department  subject  to  the  supervision  and  control  of  the 
city  manager  in  all  matters. 

Responsibility  is  everywhere  definitely  fixed.  The  ini- 
tiative, referendum  and  recall  are  provided  for.  The  latter 
i>.  applicable  to  the  members  of  the  commission  and  to  the 
city  manager. 
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The  foregoing  are  the  salient  features  of  the  Dayton 
charter. 

It  has  not  been  in  operation  long  enough  to  effect  marked 
changes  in  the  physical  aspects  of  the  city,  even  if  conditions 
had  been  normal  when  it  became  operative.  One  would,  of 
course,  not  expect  to  find  here  a  completed  program  of  city 
development  and  improvement.  The  plan  must  therefore  be 
judged  by  its  intrinsic  merits,  by  the  character  and  efficiency 
of  the  men  it  has  called  into  the  public  service  and  their  spe- 
cial fitness  for  their  particular  tasks,  as  well  as  by  the  re- 
sults thus  far  achieved  toward  the  rehabilitation  of  the  city, 
and  the  placing  of  her  affairs  upon  a  sound  business  basis. 

The  first  effect  of  the  new  charter  was  to  remove  the  af- 
fairs of  the  city  from  the  arena  of  party  politics.  The  city 
now  enjoys  a  non-partisan  administration.  We  found  that 
the  city  manager  and  some  of  the  heads  of  departments  did 
not  know  the  politics  of  individual  members  of  the  commis- 
sion or  of  other  heads  of  departments,  and  seemed  wholly  in- 
different on  the  subject. 

In  the  matter  of  the  small  council  or  commission,  the 
short  ballot,  and  the  election  of  commissioners  at  large,  this 
plan  possesses  the  same  advantage  as  the  commission  plan. 
Under  both  it  is  usually  possible  to  secure  the  consent  of 
representative  business  men  to  serve  in  the  commission.  This 
result  followed  the  adoption  of  the  new  charter  in  Dayton. 
We  were  assured  from  independent  sources  that  the  men  com- 
posing the  present  commission  could  not  by  any  means  have 
been  induced  to  stand  for  election  to  any  city  office  under  the 
old  conditions. 

One  of  the  first  things  to  impress  the  observer  is  the  com- 
pact and  efficient  organization  of  the  whole  employed  force 
of  the  city.  The  affairs  of  Dayton  are  being  handled  pre- 
cisely as  would  those  of  a  large  and  successful  business  cor- 
poration organized  and  conducted  for  profit,  except  that  a 
considerable  portion  of  the  employed  force  is  under  civil  serv- 
ice. And  even  here  the  analogy  is  not  wholly  lost  since  it  is 
the  policy  of  the  civil  service  board  by  a  system  of  promo- 
tional examinations  and  advancement  to  encourage  efficiency 
with  a  view  to  training  and  raising  from  the  ranks  men  ca- 
pable of  directing  departments  and  even  of  taking  the  position 
of  city  manager. 

The  net  results  of  the  first  year's  operation  on  a  business 
basis,  was  that  the  city  not  only  lived  within  her  income  and 
made  all  street  repairs  out  of  current  revenues,  but  with  an 
income  exceeding  that  of  the  preceding  year  by  only  $38,126.42, 
gave  to  the  people  $139,947.93  in  new  and  very  necessary 
service  not  previously  enjoyed. 

All  of  the  cities  visited  have  purchasing  agents  and  all 
are  doing  good  work.  We  make  special  mention  of  the  work 
of  this  agency  in  Dayton  because  we  investigated  it  more 
carefully  there  than  elsewhere.  It  is  demonstrable  that  this 
branch  of  the  department  of  finance  saved  the  city  of  Dayton 
upwards  of  $33,000  the  first  year. 

All  supplies  are  being  standardized  as  far  as  practicable, 
and  purchased  in  quantities  from  the  jobber  or  manufacturer 
direct.  In  the  item  of  stationery  and  office  supplies  alone  a 
uniform  standard  for  all  departments  effects  a  saving  of 
about  $4,000  per  year. 

HOW  THE  PLAN    IS   REGARDED    IN    DAYTON. 

With  the  exception  of  the  more  radical  wing  of  the  So- 
cialist party  and  politicians  who  have  lost  their  jobs  and 
possibly  the  friends  of  the  latter,  the  people  of  Dayton  favor 
the  new  charter.  The  business  and  professional  sentiment  of 
the  city  is  enthusiastic  in  its  support. 

Before  going  to  Dayton  we  had  heard  that  there  was 
great  dissatisfaction  among  the  people  there  because  the  city 
manager  being  a  Cincinnati  man  had  imported  a  large  num- 
ber of  his  appointees  from  that  city.     We  find  that  there  has 


been  some  criticism  of  this  kind  by  persons  who  seek  to  dis- 
credit the  new  government.  But  the  facts  are  that  out  of 
the  entire  force  of  officers  and  employes  there  have  been  three 
cases  of  this  kind,  one  of  which  was  a  merely  temporary  em- 
ployment. The  most  important  was  that  of  Mr.  Barlow,  who 
was  brought  from  Cincinnati  to  become  director  of  public 
service.  This  was  not  done  by  Mr.  Waite,  the  city  manager, 
on  his  own  motion,  but  at  the  instance  and  direction  of  the 
commission.  The  reason  for  it  was  that  those  persons  resident 
in  Dayton  who  possessed  the  special  qualifications  needed  for 
the  place  were  believed  by  the  commission  to  be  so  allied 
with  the  persons  connected  with  the  old  regime  as  to  render 
them  practically  ineligible.  In  other  words,  the  commission 
itself,  composed  of  Dayton  citizens,  desired  an  independent 
man  for  the  good  of  the  service. 

Precisely  the  same  thing  occurred  in  Springfield  with  re- 
spect to  the  health  officer,  and  for  similar  reasons. 

The  head  of  one  of  the  largest  business  houses  in  Dayton 
claimed  as  one  of  the  indirect  results  of  the  new  government 
a  higher  order  of  citizenship.  Formerly,  he  said,  the  news- 
papers constantly  regaled  the  public  with  stories  of  the  do- 
ings of  the  "City  Hall  Crowd"  or  the  "Court  House  Gang," 
and  the  people  became  accustomed  to  it  and  settled  down  into 
a  condition  in  which  they  expected  nothing  better.  Now  this 
has  all  passed  away,  and  daily  reports  tell  of  progress  under 
a  business  regime. 

SPRINGFIELD,  OHIO. 

Springfield — population  about  60,000 — adopted  the  city  man- 
ager plan  at  an  election  held  August  26,  1913.  The  new  char- 
ter went  into  effect  January  1,  1914.  Conditions  here  under 
the  old  government  were  substantially  the  same  as  at  Dayton. 
Springfield  had  no  flood;  but  had  suffered  mismanagement  in 
about  the  same  degree  as  her  sister  city.  The  former  council 
had  issued  bonds  to  the  amount  of  $60,000  to  pay  operating  ex- 
penses, such  as  street  lighting  service  and  the  like,  and  in 
addition  had  left  a  large  floating  debt.  Streets  were  in  a 
general  state  of  bad  repair. 

The  charter  is  the  same  in  its  basic  principle  as  that  of 
Dayton,  and  need  not  be  analyzed  here.  It  differs  from  the 
Dayton  charter  chiefly  in  the  larger  appointing  power  reserved 
to  the  commission,  this  embracing  not  only  the  city  manager 
and  members  of  the  civil  service  board,  but  the  city  solicitor, 
city  auditor,  city  treasurer,  purchasing  agent  and  sinking 
fund  commissioner  as  well. 

The  powers  and  duties  of  the  city  manager  are  substan- 
tially the  same  as  in  Dayton,  except  that  here,  probably  as  an 
economical  measure,  he  is  made  by  charter  until  otherwise 
provided  by  the  commission  the  acting  head  of  all  depart- 
ments other  than  that  of  city  solicitor,  auditor,  treasurer, 
sinking  fund  and  civil  service,  and  any  department  under  con- 
trol of  a  special  board  when  the  charter  became  effective. 

Such  an  arrangement  would,  in  our  judgment,  be  inad- 
visable in  cities  of  the  larger  class,  because  calculated  to 
overload  the  city  manager  and  harass  him  with  a  multitude 
of  details.  However,  the  plan  appears  to  be  giving  general 
satisfaction  in  Springfield.  Business  and  professional  men 
generally  give  it  the  most  cordial  endorsement.  Here,  as  in 
Dayton,  the  non-partisan  primary  has  eliminated  party  pol- 
itics from  municipal  affairs.  Here  too  the  effect  of  the  plan 
in  calling  into  public  service  men  of  large  affairs  is  observable. 
The  present  commission  is  composed  of  substantial  men  of 
high  character.  Four  of  them  are  heads  of  great  industrial 
establishments.  The  report  of  Mr.  Charles  E.  Ashburner,  city 
manager  for  the  first  year,  shows  that  the  city  has  kept  within 
her  income,  and  accumulated  a  surplus  of  $51,601.81,  to  be 
applied  chiefly  on  the  floating  debt  inherited  from  the  old 
administration. 
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Extensive  street  improvements  are  now  under  way.  The 
streets  in  the  central  portion  of  the  city  are  to  be  entirely 
repaved.  By  way  of  preparation  for  this  work  all  service 
connections  in  these  streets  are  being  overhauled  and  put  in 
proper  condition.  All  telephone,  telegraph  and  other  wires, 
trolley  wires  excepted,  are  being  placed  in  conduits  under 
ground  at  the  expense  of  the  owning  company,  but  under  the 
supervision  of  the  city  engineer.  No  difficulty  was  experienced 
in  inducing  these  companies  to  make  this  change,  altho  it 
involves  considerable  expense.  It  is  claimed,  and  doubtless 
correctly  so,  that  with  the  affairs  of  the  city  in  the  hands  of 
a  small  body  of  business  men,  public  service  corporations  feel 
assured  of  a  square  deal,  and  are  more  ready  and  willing  to 
co-operate  with  the  public  authorities  in  such  matters. 

CONCLUSIONS. 

We  conclude: 

(1)  Commission  government  represents  a  distinct  ad- 
vance from  the  old  type  of  municipal  government.  The  non- 
partisan primary,  the  small  governing  body,  the  short  ballot 
and  abolition  of  ward  representation,  have  gone  far  toward 
the  ultimate  goal  of  reducing  city  administration  to  a  matter 
of  business,  efficiently  handled.  Indeed,  commission  govern- 
ment has  already  made  city  administration  a  matter  of  busi- 
ness; but  it  has  not,  in  our  judgment,  provided  the  best  or- 
ganization for  its  efficient  handling. 

The  plan  lacks  administrative  unity  and  harmony  because 
the  executive  function  is  divided  among  five  men  of  equal 
authority  and  dignity.  There  is  no  one  person  having  at  once 
the  duty  and  power  to  administer  the  affairs  of  the  city  as  a 
whole. 

Again  the  heads  of  the  several  administrative  departments 
of  a  city  should  be  men  of  special  training  for  their  respective 
tasks.  Assuming  that  such  men  will  be  elected  to  the  com- 
mission, there  is  under  this  plan  no  assurance  that  each  will 
be  assigned  to  the  department  for  which  he  is  best  fitted. 
Nor  can  this  weakness  be  overcome  by  providing  for  the  elec- 
tion of  commissioners  to  fill  specific  administrative  positions. 


Technical  and  professional  qualifications  cannot  be  accurately 
gaged  by  popular  vote  or  properly  determined  at  the  polls. 

Sound  principle  requires  election  for  policy,  but  appoint- 
ment for  efficiency. 

(2)  The  city  manager  plan  possesses  all  of  the  advantages 
of  commission  government,  and,  in  our  judgment,  has  over- 
come the  particular  defects  above  pointed  out.  Men  of  the 
same  high  type  are  secured  for  service  in  the  commission,  the 
methods  of  selection  being  the  same. 

These  determine  all  questions  of  policy  for  the  whole  city. 
Their  combined  judgment  is  brought  to  bear  upon  all  matters 
before  them. 

They  employ  a  chief  executive,  upon  whom  rests  the  sole 
responsibility  for  the  efficient  administration  of  all  depart- 
ments.   They  may  remove  him  at  will. 

The  city  manager  not  only  has  the  power  to  administer 
the  affairs  of  the  city  as  a  whole.  He  must  do  so.  He  has 
no  incentive  to  advance  one  department  at  the  expense  of 
another.  All  are  his  departments.  All  must  work  In  unison. 
All  must  succeed.  Being  responsible  for  all  departments,  he 
is  justly  given  a  free  hand  in  selecting  department  heads. 
He  need  not  hurry.  He  may  look  the  field  over  for  the  best 
possible  man  for  each  place.  He  is  in  position  to  select  as 
head  of  each  department  a  man  specially  fitted  by  training 
and  experience  for  the  particular  task.  Self-interest  dictates 
that  he  should.     His  own  tenure  of  office  depends  upon  it. 

Should  his  appointee  prove  a  misfit,  he  may  summarily 
remove  him.  He  has  every  incentive  to  do  so.  His  own 
tenure  of  office  depends  upon  it. 

Thus  from  top  to  bottom  the  city  forces  are  compactly 
organized.    Responsibility  is  everywhere  definitely  placed. 

(3)  We  doubt  the  utility  of  civil  service  in  connection 
with  the  city  manager  plan.  The  basic  idea  of  the  plan  is 
concentration  of  power  and  responsibility.  The  city  manager 
should  not,  in  general,  be  responsible  for  the  acts  of  any  man 
who  is  beyond  his  reach  in  matters  of  discipline  and  removal. 
We  would  not  favor  extending  the  classified  service  beyond 
the  fire  and  police  departments. 


Winchester  Germanizing  Its  River 

Two  new  concrete  bridges  and  a  concrete  dam  to  raise 
the  level  of  the  "Mill  Pond"  in  the  center  of  Winchester, 
Mass.,  are  steps  in  the  direction  of  "Germanizing"  the  town's 
one  troublesome  stream,  the  Aberjona  river.  The  dam  is  cir- 
cular shaped  with  an  external  radius  of  37.5  feet,  and  con- 
sists of  six  steps,  each  1  foot  3  inches  high.  At  one  end  are 
circular  conduits  with  valves  by  which  an  excess  of  water 
may  be  drawn  from  the  mill  pond  or  its  level  lowered  if 
desired. 


UPPER  SIDE  of  Main  street  bridge,  WinchesU  r, 
Mass.,  showing  semi-circular  dam  stepped  down  to  break 
fall  of  water. 


Just  below  the  dam  is  the  Main  street  bridge,  which  is 
70  feet  wide  and  has  a  concrete  arch  with  35-foot  span.  The 
arch  ring  and  coping  are  bush  hammered,  the  concrete  finish 
being  1  part  cement  to  3  parts  fine  trap  rock.  The  finish  of 
the  spandrel  and  wing  walls  is  1%  parts  concrete  to  3  parts 
small  red  stone.  The  surfaces  of  the  upper  parts  of  the  bridge 
are  tooled  to  show  a  contrasting  finish  to  that  of  the  arch 
ring  and  coping.  About  250  feet  down  stream  is  the  Water- 
field  road  bridge,  of  similar  dimensions  and  design  to  that 
of  Main  street,  but  the  superstructure  is  of  concrete  balusters 
resting  on  a  base  topped  with  a  coping  stone  terminating  in 
piers  at  either  end. 


CONCRETE  BALUSTRADE  on  Waterfield  road 
bridge,  Winchester,  Mass..  another  step  in  Germanizing 
Aberjona  river. 
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A  NEW  TYPE  OF  BRICK  ROAD 
CONSTRUCTION 


A  monolithic  pavement  with  concrete  base 
and  brick  wearing  surface  is  practically  the 

result  of  the  method  of  construction  described 
in  the  article.  In  addition  to  the  advantages 
of  such  construction,  it  is  possible  to  reduce 
the  thickness  of  concrete  base  and  of  brick 
surface  so  that  there  is  a  very  considerable 
reduction  in  the  cost  of  materials  for  the 
pavement,  thus  bringing  it  closer  to  the  abili- 
ties of  rural  communities  with  or  without 
state  aid  to  pay  for  pavements  which  are  nec- 
essary ti>  carry  the  modern  traffic  over  the 
main  roads. 


A  FIVE-HUNDRED  foot  section  of  3-inch  wire-cut-lug 
brick  is  now  under  construction  in  Edgar  county,  111. 
The  wire-cut-lug  brick,  which  is  being  furnished  by 
the  Danville  Brick  Co.,  Danville,  111.,  is  identical  with  regula- 
tion brick  of  this  type,  with  the  exception  that  it  is  3  inches 
in  depth  instead  of  4  inches.  It  is  claimed,  however,  that  this 
slight  change  of  1  inch  in  depth  dimension  opens  a  new  field 
in  highway  conrtruction  without  a  loss  in  efficiency. 

It  is  claimed  the  3-inch  brick  effects  a  saving  of  fully  25 
per  cent,  in  material,  freight  and  haulage. 

The  3-inch  wire-cut-lug  brick,  above  referred  to,  is  laid  on 
a  4-inch  wet  concrete  mortar  and  is  thoroly  filled  with  1-to-l 
cement  grout  filler. 

The  road  is  first  graded  and  thoroly  rolled,  then  steel  forms 
are  so  placed  as  to  mark  the  edges  of  the  roadway.  A  cou- 
crete  mixer  makes  the  concrete  into  a  plastic  mud  and  de- 
posits it  right  between  the  forms  and  it  is  then  cut  off  and 
shaped  up  by  a  large  steel  template,  which  leaves  the  base 
about  4  inches  deep.  Within  2  feet  behind  this  template  comes 
a  second  template  and  in  this  space  is  a  quantity  of  sand  ana 
cement  mixed  1  to  1,  and  the  second  template  is  %  inch 
higher  than  the  first  one,  leaving  behind  the  second  template 
a  perfectly  smooth  floor  on  which  the  brick  are  immediately 
laid.  The  brick  are  then  rolled  with  a  light  roller  and  thoroly 
filled  with  the  usual  high-grade  cement  filler  before  the  base 
has  had  time  to  set. 

The  cement  in  the  whole  road  sets  up  together,  forming 
a  7-inch  "brick-slab"  pavement,  solid  from  top  to  bottom.  The 
contractor  reports  there  is  a  great  saving  of  labor  in  the  con- 
solidation of  this  work.  The  advantage  to  the  cement  lies  in 
this:  First,  the  large  body  of  wet  cement  forming  the  base 
is  protected  by  a  complete  covering  of  brick  and  is  compelled 
to  dry  more  slowly;  and  second,  the  cement  filler  being  con- 
nected with  the  body  of  wet  concrete  below,  is  by  capillary 
attraction  from  below  kept  wet  and  also  compelled  to  cure 
slowly,  these  two  ideas  tending  to  give  the  concrete  a  slower 
and  better  curing  process.  This  makes  a  roadway  composed 
mostly  of  cement  but  having  a  brick  wearing  surface.  In 
short,  it  is  laid  just  like  a  tile  floor  and  might  properly  be 
called  a  vitrified  brick  veneer,  and  since  under  heavy  traffic 
a  good  paving  block  has  been  known  to  wear  off  the  top  less 
than  %  inch  in  twenty-five  years,  this  new  type  of  brick  ought 
to  meet  every  requirement  of  the  highest  grade  of  pavement. 
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W.  'I".  Blackburn,  consulting  engineer  for  the  Dunn  Wire- 
Cut-Lug  Brick  Company,  states  that  it  has  been  his  experience 
that  the  excess  of  sand  cushion  has  been  one  of  the  elements 
of  uncertainty  in  the  construction  of  a  cement  filled  brick 
pavement,  and  for  many  years  he  has  made  an  effort  to  re- 
duce the  depth  of  this  sand  cushion  to  the  minimum,  realiz- 
ing that  the  only  function  of  this  bed  of  sand  was  to  com- 
pensate for  the  irregularities  of  the  surface  of  the  concrete 
base  and  the  depth  of  the  paving  block.  Since  tile  floors  and 
in  a  few  instances  paving  brick,  have  been  successfully  laid 
on  a  rigid  base,  there  would  seem  to  be  no  reason  why  coun- 
try roads  should  not  be  more  economically  constructed  by 
laying  the  bricks  directly  on  the  green  mortar  base  and  elimi- 
nating the  necessity  of  either  a  stone  or  concrete  edging. 

A.  J.  Parrish,  of  Paris,  111.,  was  the  contractor  on  the 
work.  Mr.  Parrish  and  his  foreman,  J.  C.  Gordon,  have 
worked  out  the  details  of  construction  of  the  new  type  of 
pavement  so  as  to  produce  the  best  possible  results.  Mr. 
Gordon  should  have  credit  for  the  development  of  the  template 
and  carrier. 

The  accompanying  photographs  show  some  of  the  appa- 
ratus and  methods  referred  to.     Steel  forms,  of  the  Heltzel  or 

LAYING  BRICK  on  Illinois  highway.  Nate  steel 
side-forms,  part  of  traveling  template  smoothing  off  the 
dry  mortar  cushion  for, the  wire-cut-lug  brick. 
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Blaw  types,  have  been  used  in  Mr.  Parrish's  work  for  holding 
the  concrete  base  true  to  line,  depth  and  grade,  as  shown  in 
the  first  picture,  which  also  shows  a  part  of  the  traveling 
template  forming  the  top  surface  of  the  dry  mortar  cushion, 
on  which  the  bricks  are  being  laid. 

The  second  photograph  shows  one  end  of  the  template, 
from  which  an  idea  of  its  construction  and  method  of  use 
can  be  obtained.  It  will  be  seen  that  the  template  is  sup- 
ported on  rollers  running  on  the  side  forms.  It  is  composed 
of  an  I-beam  in  front  and  a  channel-beam  2  feet  in  the  rear, 
both  spanning  the  width  of  the  pavement  and  rigidly  fastened 
together.  The  I-beam  in  front  is  the  template  which  forms 
the  top  surface  of  the  concrete.  The  channel-beam  behind  is 
set  higher  by  the  thickness  of  the  mortar  cushion,  %  inch. 
Between  the  two  will  be  seen  the  dry  mixture  of  cement  and 
sand  for  this  cushion,  which  is  shaped  into  place  by  the  rear 
template.  On  the  smooth  surface  left  by  the  latter  the  bricks 
are  laid,  as  shown.  This  mortar  cushion,  of  course,  absorbs 
moisture  from  the  wet  concrete  below. 

The  laying,  closing  of  courses  and  rolling  are  completed 
at  all  times  within  25  feet  of  the  depositing  of  the  concrete 
base,  as  may  be  seen  in  the  first  two  photographs. 

The  roller  should  be  30  inches  in  diameter  and  made  in 
two  sections  and  weighted  with  water. 

The  filler  is  of  1:1  proportions  mixed  dry  in  a  small  batch 
mixer  and  carried  in  small  quantities  to  the  grout  box  on  the 
brick  surface,  where  water  is  added  and  thoroly  mixed  to  con- 
sistency   for   ready   flow    into   joints    from   scoop   shovels.     A 
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LAYING  BRICK  on  Illinois  highway.  Note  the  con- 
strui  tion  of  the  traveling  template,  one  end  of  which  is 
shown.  In  front  an  I-beam,  and  in  rear  a  channel  beam, 
supported  on  rollers  and  running  on  the  side  forms. 
Concrete  base  and  mortar  cushion  are  formed  by  one 
operation. 


COMPLETED  BRICK  HIGHWAY  in  Edgar  County. 
Illinois.  Xote  monolithic  appearance  of  the  pavement 
on  its  edge,  the  concrete  showing  in  part  because  not 
quite  as  smooth  as  the  cement  grout  poured  into  the 
joints  of  the  brick  pavement.  Surface  still  con  red  with 
sand  layer  for  curing. 
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squeegee  finished  the  surface  leaving  joints  entirely  filled 
and  surface  smooth.  When  the  filler  has  set  sufficiently  the 
forms  are  removed  and  the  edge  of  the  pavement  has  the  ap- 
pearance seen  in  the  third  photograph. 

When  the  pavement  has  set  sufficiently  to  be  beyond  in- 
jury by  the  disturbance,  the  side  berms  are  constructed,  the 
earth  road  alongside  is  graded  and  the  whole  is  thoroly  com- 
pacted, giving,  say  a  10-foot  earth  road  alongside  the  brick 
road. 

Some  of  the  advantages  of  the  new  type  of  pavement  are: 

1.  The  removing  of  the  hazard  of  the  sand  cushion,  as  the 
construction  will  not  be  injured  at  any  time  by  the  interrup- 
tion of  rain  storms,  the  pavement,  with  the  exception  of  the 
filler,  being  completed  at  all  times  and  the  filler  never  being 
allowed  to  be  left,  out  more  than  six  hours  after  the  laying 
of  the  brick.  However,  should  storms  intervene,  no  damage 
could  be  done  by  delay  if  traffic  is  kept  off  and  the  surface 
kept  clean.  There  is  no  sand  cushion  to  become  saturated, 
and  the  worry  about  rolling  the  brick  surface  is  eliminated. 

2.  The  certainty  of  having  the  full  depth  of  the  block, 
for  the  cement  filler  cannot  be  ignored. 

3.  The  support  of  the  individual  unit  of  the  paving  block 
on  the  rigid  base  cannot  be  questioned,  as  it  relieves  the  con- 
dition of  suspension  where  the  bricks  are  solidly  cemented 
together  and  the  sand  shrinks  away  from  any  portion  of  the 
under  surface. 

4.  In  the  country  roads  especially  this  type  is  more  easily 
and  cheaply  constructed. 

5.  Every  element  entering  into  the  construction  of  this 
type  of  pavement  is  positive. 

6.  A  true  and  uniform  surface  can  be  more  easily  obtained. 

7.  This  type  of  construction  eliminates  the  necessity  of 
the  edging,  thus  reducing  the  cost  of  the  roadway. 

That  these  advantages  are  all  positive  is  evident  and  the 
best  o  fresults  are  expected  from  the  new  pavement.  The 
reduction  in  cost  is  no  less  certain.  It  is  seldom  that  improve- 
ment in  quality  accompanies  reduction  in  price  in  the  same 
general  sort  of  pavement,  but  this  seems  to  be  such  a  case. 

August,   19/5 


Paving  Data 

I  am  endeavoring,  on  behalf  of  our  city,  to  procure 
all  literature  on  the  qualities  of  the  various  road  ma- 
terials, and  also  information  as  to  comparative  expense, 
both  the  initial  cost  and  maintenance,  with  reference  to 
your  experience  with  all  kinds  of  city  and  county  roads. 
All  data  and  statistics  you  may  be  able  to  furnish  me 
with  will  be  most  respectfully  appreciated.  Possible 
sources  of  further  research  and  information  will  also  be 
extremely  useful.  B.,  ,  Ga. 

Municipal  Engineebing  endeavors  to  give  the  current  in- 
formation on  this  subject,  and  its  back  volumes  are  full  of  the 
information  desired,  every  number  containing  large  quantities. 

The  volumes  of  proceedings  of  the  American  Society  of 
Municipal  Improvements  are  also  mines  of  information.  They 
are  free  to  members  or  can  be  obtained  by  non-members  from 
the  secretary,  702  Wulsin  building,  Indianapolis,  Ind.,  at  $f- 
each.  The  volume  for  1914,  just  issued,  is  specially  valuable, 
as  it  contains  standard  specifications  for  various  kinds  of  pave- 
ment, as  well  as  the  usual  papers  and  compilations  of  data 
regarding  pavements. 


Information  About  Wood  Block  Pavements 

I  am  looking  for  information  on  wood  block  pave- 
ments with  the  view  of  beginning  a  campaign  of  educa- 
tion to  educate  our  people  to  the  point  of  voting  a  bond 
issue  for  the  use  of  this  material  for  paving  our  streets. 
I  thought  possibly  you  could  aid  me  in  the  matter  by 
sending  me  some  literature  on  the  subject. 

J.,  ,  Fla. 

As  good  a  source  of  such  material  as  any  is  found  with 
the  makers  of  wood  paving  blocks  and  preservatives  for  wood 
blocks,  such  as  the  Republic  Creosoting  Co.,  Indianapolis  and 
Mobile:  the  Philadelphia  Wood  Paving  Block  Co.,  1225  Filbert 
St.,  Philadelphia,  Pa.;  the  Barrett  Mfg.  Co.,  New  York,  Birm- 
ingham and  elsewhere;  the  Jennison-Wright  Co.,  Toledo,  O.; 
the  U.  S.  Wood  Preserving  Co.,  New  York  City,  and  others. 

Municipal  Engineering  has  the  latest  regarding  develop- 
ments in  wood  block  paving,  as  it  is  ready  for  publication 
from  time  to  time. 


Chemical  Treatment  of  Garbage 

We  would  like  to  have  some  information  concerning 
chemical  treatment  of  garbage.  W.,  ,  Tex. 

A  list  of  articles  on  garbage  and  refuse  disposal  methods 
will  be  found  in  the  July  number  of  Municipal  Engineebing, 
vol.  xlix,  p.  19. 

Chemical  treatment  of  garbage  in  an  open  dump  is  de- 
scribed in  articles  in  vol  Xlviii,  pp.  118  and  220,  as  practiced 
in  Seattle  and  North  Yakima,  Wash. 


The  Hirsch  chemical  treatment  of  garbage  in  tanks  is  de- 
scribed in  vol  xlvii,  p.  131,  as  tested  experimentally. 

Mixture  of  treated  garbage  with  coal  dust  and  tar  to  pro- 
duce briquets,  described  in  vol.  xlvii,  p.  304,  may  perhaps  be 
considered  a  chemical  treatment. 

The  mixed  method  of  garbage  treatment  described  in  vol. 
xlv,  p.  25,  with  a  brief  account  of  proposed  English  plants,  in 
vol.  xlvii,  p.  25,  while  not  using  chemicals,  seems  to  depend 
somewhat  upon  chemical  action  of  air  on  the  garbage  during 
the  process. 

Any  of  these  numbers  can  be  supplied  at  25  cents  each. 


How  to  Repair  Tar-Macadam  Pavement 

This  city  several  years  ago  laid  a  tar-macadam 
ment  upon  its  main  street  and  we  are  now  encounter- 
ing some  difficulty  in  the  maintenance  of  this  piece  of 
road.  So  that  you  may  be  fully  acquainted  with  the  sit- 
uation I  make  the  following  recital: 

In  the  temperature  of  summer  weather  the  tar  comes 
up  thru  the  pavement  in  large  quantities,  and,  as  a  re- 
sult, this  softness,  if  it  may  be  called  such,  causes  large 
cup-holes  to  appear  in  the  pavement,  and  the  city  offi- 
cials are  now  contemplating  the  repairing  of  this  stret 

It  is  the  desire  of  the  city  council  to  be  informed  of 
the  method  and  manner  of  repairing  these  cup-holes  and 
the  materials  that  are  used  in  such  repairing. 

It  was  suggested  that  we  write  your  magazine  with 
a  view  of  having  the  matter  determined  by  practical 
engineers  of  long  experience  in  work  of  this  character. 

We  would  appreciate  an  early  reply  to  this  commun- 
cation,  stating  the  proper  method  of  proceeding  in  re- 
pairing these  large  cup-holes  that  appear  in  this  thoro- 
fare.  City  Clerk,  ,  Mich. 

Excellent  materials  seem  to  have  been  used  in  the  original 
construction,  but  the  street  has  been  sadly  neglected  if  it  has 
been  permitted  to  get  into  the  condition  described.  Too  much 
of  the  bituminous  material  in  a  spot  softens  the  roadway  at 
that  spot  and  causes  motion  of  the  gravel  or  stone  aggregate 
and  greater  wear,  thus  forming  the  cup-holes  described.  If 
these  are  repaired  when  they  occur  by  applying  stone  chips 
or  topedo  gravel,  according  to  whether  the  original  aggregate 
was  broken  stone  or  gravel,  the  surface  of  the  street  may  be 
kept  smooth  and  in  good  condition  continuously.  Occasionally 
it  may  be  necessary  to  add  some  of  the  broken  stone  or  gravel 
mixed  with  the  bitumen,  in  which  case  the  surface  of  the 
hole  to  be  patched  should  be  picked  up  so  that  the  new  ma- 
terial will  join  with  it  when  it  is  tamped  or  rolled  into  place. 
The  fine  stone  screenings  or  topedo  gravel  should  be  put  on 
top  as  a  dressing  to  absorb  any  excess  of  bitumen  and  the  sur- 
face of  the  completed  patch  should  not  be  higher  than  the 
surface  of  the  road  surrounding  it,  tho  the  hole  should  be 
completely  filled. 

It  is  very  probable  that  after  several  years  of  neglect  the 
surface  has  worn  so  thin  or  the  holes  are  so  numerous  that 
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it  will  be  cheaper  to  resurface  the  street  in  future  cost  of 
maintenance  if  not  in  the  first  cost  of  such  a  general  repair. 
If  this  is  necessary  the  surface  should  be  roughened,  inequal- 
ities raked  nut.  the  new  aggregate,  mixed  with  bitumen,  should 
be  added  to  produce  the  original  thickness  of  wearing  surface, 
and  the  whole  treated  with  the  surface  coat  of  screenings  and 
rolled,  the  last  two  operations  being  repeated  until  a  smooth, 
clean  wearing  surface  is  obtained. 

In  the  absence  of  detailed  knowledge  of  the  original  ma- 
terials of  construction  these  general  suggestions  are  all  that 
can  be  made.  Will  our  readers  give  details  of  any  success- 
ful  methods   they   have  used   in  such  cases? 


Waterproofing  Concrete  Reservoir 

This  department  is  interested  in  the  question  of 
waterproofing  a  concrete  reservoir  which  has  been  in 
use  about  fifteen  years.  Can  you  refer  me  to  any  ar- 
ticles which  have  appeared  in  your  magazine  upon  this 
subject,  or  to  any  printed  matter  to  which  I  might 
refer?  A.,  Engineer  Water  Works. 

Among  recent  articles  in  Municipal  Engineering  on  this 
subject,  the  following  may  be  applicable: 

"Waterproof  Coatings  of  Surfaces,"  vol.  xlviii,  p.  71,  giving 
methods  of  preparing  old  surfaces  for  application  of  new  ce- 
ment coating  with  integral  waterproofing. 

"Medusa  Waterproofing,"  p.  75,  same  volume,  giving  like 
information  regarding  the  application  of  cement  coating  with 
Medusa  waterproofing. 

A  list  of  makers  of  waterproofing  paint  coatings  is  given 
in  vol.  xlvii,  pp.  33,  391,  and  the  literature  of  some  of  them 
gives   excellent   information    regarding   methods   and    results. 

"Concrete  Reservoir  at  Latrobe,  Pa.,  vol.  xlvi,  p.  549,  de- 
scribing the  use  of  a  wash  and  plaster  of  a  cement  and  stone 
dust  mixture  on  dense  concrete. 

In  vol.  xlv,  p.  348,  will  be  found  a  descriptive  list  of  pre- 
vious articles  on  this  subject,  to  be  found  in  vol.  xlv,  p.  54; 
vol.  xliv,  pp.  62,  79,  375,  470;  vol.  xliii,  pp.  175,  256,  410;  vol. 
xlii,  pp.  42,  376,  116;  vol.  xli,  p.  322.  References  to  booklets 
on  the  subject  are  also  made. 


Best  Pavement  for  Small  City 

I  have  been  referred  to  you  for  information  concern- 
ing the  various  kinds  of  pavements  commonly  con- 
structed in  this  country. 

I  shall  be  glad  to  have  you  quote  me  the  expense 
of  getting  from  you  information  concerning  the  various 
pavements  which  you  recommend. 

W.,  Mayor,  ,  Tex. 

The  writer  is  not  able  to  make  any  recommendations  with- 
out more  information  than  is  contained  in  this  letter  and  the 
fact  that  the  city  is  a  small  one  in  the  southern  part  of  the 
United  States.  > 

The  first  question  usually  is  as  to  the  money  available  for 
paving  and  the  length  of  street  over  which  it  must  be  spread. 
The  limitations  here  are  often  so  strict  that  a  hard  pavement 
cannot  be  laid,  except  perhaps  on  a  short  length  of  the  main 
street,  around  the  central  square,  or  between  the  railroad  sta- 
tion and  the  business  center.  Again,  materials  may  be  so  ex- 
pensive that  it  will  cost  but  little  more  to  build  a  hard  street 
than  to  build  a  macadam  street  of  some  sort.  So  it  is  not 
possible  to  give  even  approximate  figures  as  to  the  probable 
cost  of  any  kind  of  pavement  without  definite  information  on 
these  points. 

If  some  hard  pavement  can  be  laid,  the  choice  will  doubt- 
less depend  very  largely  upon  the  relative  cost  of  materials, 
modified  somewhat  by  the  character  of  traffic,  and  the  climatic 
conditions,  heat,  moisture,  floods,  etc.,  as  well  as,  to  some  ex- 
tent, upon  the  personal  preference  of  those  having  the  choice 
of  materials. 

A  study  of  the  current  numbers  of  Municipal  Encini :i  bind 


will  give  much  information  on  the  subject,  but  it  is  earnestly 
recommended  that  a  competent  engineer  be  employed  to  study 
the  ground,  make  recommendations  and  general  plans  for  a 
paving  program.  One  of  experience  can  do  this  preliminary 
work  in  a  very  few  days  and  will  save  many  times  his  fee,  if 
his  recommendations  are  followed,  by  preventing  useless  ex- 
periments,  too  expensive  construction  or  too  cheap  materials. 


New  Telephone  Franchise 

This  city  is  confronted  with  the  proposition  of  con- 
sidering the  granting  of  a  new  telephone  franchise. 
The  city  council  has  requested  me  to  get,  for  the  in- 
formation of  our  committee,  copies  of  telephone  fran- 
chises in  other  cities  . 

You  can  probably  send  me  a  copy  of  the  so-called 
model  telephone  franchise,  or  direct  me  to  some  of  the 
cities  of  about  6,000  inhabitants  with  probably  growing 
needs  in  the  next  few  years,  which  has  lately  granted 
an  up-to-date  franchise  preserving  the  rights  and  con- 
veniences of  the  city  and  its  inhabitants. 

City  Attorney. 

In  the  proceedings  of  the  Indiana  Engineering  Society  for 
1910  (50  cents)  is  a  paper  on  "A  Proposed  Telephone  Fran- 
chise," prepared  by  a  committee  of  the  Commercial  Club  of 
a  small  city  and  accepted  by  one  of  the  competing  companies, 
which  contains  the  modern  provisions  for  public  service  cor- 
porations. Several  provisions  are  purely  local  in  their  char- 
acter, but  the  article  gives  the  basis  for  a  strictly  modern 
franchise  with  provisions  insuring  justice  to  both  company 
and  customers. 

Wilcox's  "Municipal  Franchises"  (two  volumes,  $5  each) 
contains  the  fullest  non-partisan  discussion  of  the  problem  of 
the  telephone  franchise  and  gives  outlines  of  contracts  and 
franchises  and  data  as  to  laws  and  decisions  in  various  states. 
The  telephone  occupies  two  chapters  in  the  first  volume  and 
they  should  be  of  much  assistance  in  making  a  workable  agree- 
ment with  a  company. 

The  telephone  is  different  from  other  public  utilities  and 
the  assistance  of  one  familiar  with  the  problem  is  very  de- 
sirable in  preparing  a  new  contract  or  franchise. 

The  books  named  can  be  supplied  at  the  prices  given. 


Studebaker's  New  President. 

Albert  Russel  Erskine  has  been 
elected  president  of  the  Studebaker 
Corporation,  with  which  he  has 
been  connected  since  1911,  first  as 
treasurer,  and  since  1913  as  first 
vice  president  and  treasurer.  His 
larger  responsibilities  before  1911 
included  positions  with  the  Ameri- 
can Cotton  Company,  of  New  York, 
as  general  auditor,  from  1S9S  to 
1904,  as  treasurer  and  member  of 
the  executive  committee  of  the 
Yale  &  Towne  Mfg.  Co.,  of  New 
York,  and  two  years  vice  president 
of  the  Underwood  Typewriter  Com- 
pany. 

Mr.  J.  M.  Studebaker,  the  surviving  one  of  the  five  Stude- 
baker brothers,  who  founded  the  business,  still  stays  at  the 
head  of  the  corporation  as  honorary  president,  having  re- 
signed as  chairman  of  the  board  of  directors.  Despite  his  ad- 
vanced age,  Mr.  Studebaker  maintains  his  keen  insight  of 
the  business  force  of  the  corporation.  He  is  at  his  desk  every 
day,  and  is  regarded  with  a  wealth  of  affection  by  the  em- 
ployes, who  know  him  familiarly  as  "Uncle  John." 

Mr.  Fish,  who  relinquishes  the  presidency,  becomes  chair- 
man of  the  board,  the  executive  and  finance  committee. 
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A  Sanitary  Method  of  Garbage  Collection 
The  Editor  of  Municipal  Engineebixc  : 

Sir — Until  June,  1910,  garbage  was  collected  in  Wheeling 
by  the  contract  system.  No  attempt  was  made  to  collect 
from  every  part  of  the  city,  the  wagons  were  filthy  and  the 
lack  of  system  gave  general  dissatisfaction.  For  three  years 
the  health  department  has  had  charge  of  collection  and  dis- 
posal, including  "hiring  and  firing." 

The  equipment  includes  an  incinerator,  a  modern  barn, 
nine  wagons  of  the  Holzbog  type  and  sixteen  horses. 

Extra  horses  are  hired  in  August  and  September,  when 
nine  wagons  are  used  with  two  collectors  for  each  wagon. 

Health  department  rules  require  garbage  to  be  drained 
and  wrapped  in  paper.  Two-thirds  of  the  householders  obey 
these  rules  and  to  this  the  success  of  the  present  system  is 
largely  due.  By  garbage  is  meant  animal  or  vegetable  refuse 
from  the  kitchen. 

Collections  are  made  daily  from  hotels  and  restaurants; 
weekly  and  semi-weekly  from  residences,  according  to  the 
season.  Each  wagon  load  is  weighed  at  the  incinerator  after 
all  excess  water  is  drained  off.  This  is  done  because  all  the 
garbage  is  not  wrapped  and  with  the  idea  of  saving  fuel.  All 
wagons  are  steamed  and  washed  daily  at  the  incinerator. 

In  1912,  5.5G1  tons  were  collected  at  a  cost  of  $2.70  per 
ton.  This  cost  included  $1,084.00  spent  for  new  equipment. 
In    1913,   6,415   tons   were   collected   and   the   cost   reduced   to 
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GARBAGE  COLLECTION  WAGON  used  in  Wheel- 
ing. W.  Va.,  of  steel,  covered,  hauling  and  dumping  in 
sanitary  and  odorless  manner  when  properly  handled. 


$2.30  per  ton.  This  included  $500.00  expended  for  painting 
and  repairing  nine  wagons.  For  1912  the  cost  for  incineration 
per  ton  was  $1.07.  For  1913  this  was  reduced  to  $0.82  per  ton. 
Natural  gas  is  used  for  fuel,  an  average  of  3,000  feet  being 
required  for  each  ton.  The  city  pays  for  all  gas  used  in  ex- 
cess of  an  allowance  made  by  the  gas  company.  This  excess 
amounts  to  approximately  $500.00  per  year.  The  location  of 
the  incinerator  upon  a  hill  at  one  end  of  the  city,  materially 
increases  the  cost  of  collection.  Much  of  the  garbage  is  hauled 
three  miles  after  the  load  is  collected  and  the  last  of  the  haul 
is  up  a  10  per  cent,  grade.  Included  in  the  cost  of  incinera- 
tion, in  addition  to  repairs,  were  alterations  and  replacements, 
which,  with  the  cost  of  maintaining  the  sewer,  amounted  to 
approximately  $2,000.00  each  year.  Much  of  this  increased 
expense  is  also  due  to  the  site  of  the  incinerator. 

Wheeling's  garbage  collection  is  not  perfect,  but  the  serv- 
ice is  vastly  improved.  Leaking  wagons  and  drunken  drivers 
are  not  tolerated,  and  it  has  been  demonstrated  that  paper- 
wrapped  garbage  will  neither  smell  badly  in  summer,  nor 
freeze  and  stick  to  the  can  in  cold  weather.  The  wagons, 
men  and  horses  are  clean  when  they  leave  the  barn,  and  any 
odor  about  our  garbage  equipment  is  due  to  improperly  kept 
garbage.  If  every  one  observed  the  rules  there  would  be  ab- 
solutely nothing  unpleasant  about  the  work. 

Each  of  the  nine  odorless  steel  garbage  and  dead  animal 
dump  wagons  above  referred  to,  is  hauled  by  two  horses.  Each 
wa;?on  load  is  weighed  upon  its  arrival  at  the  incinerator 
after  the  water  is  drained  from  it;  consequently  our  figures 
represent  the  actual  weight  of  garbage  collected  and  are  not 
merely  an  estimate.  Before  the  days  of  paper-wrapped  gar- 
bage, 600  pounds  of  water  were  removed  from  one  wagon  load. 
This  system  was  first  advocated,  so  far  as  the  writer  knows, 
by  Dr.  P.  M.  Hall,  commissioner  of  health,  Minneapolis,  Minn. 
Citizens  have  charge  of  removing  their 
own  rubbish  and  ashes.  There  are  three  men 
in  this  city  who  are  in  the  night  soil  busi- 
ness and  their  collections  are  taken  to  the 
crematory,  a  record  of  which  is  kept  in  this 
office,  giving  the  number  of  barrels  removed. 
Also  permits  are  given  at  this  office  for  the 
cleaning  of  vaults.  We  are  trying  hard  to 
get  rid  of  the  dry  vaults.  No  new  ones  are 
iTjr  allowed  to  be  built. 

Rules  pertaining  to  the  collection  of 
garbage  are  as  follows: 

1.  The  owner  or  occupant  of  each  house 
is  required  to  provide  metallic  cans  with 
close-fitting  covers,  and  with  handles  upon 
the  sides. 

2.  Garbage  cans  should  be  of  sufficient 
size  to  hold  20  gallons.     Cans  must  be  placed 
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in  a  position  on  the  ground  floor  of  the  premises,  easily  ac- 
cessible to  the  collector,  and  when  filthy,  leaking  or  defective 
in  any  way,  must  be  removed. 

3.  Provide  a  sufficient  number  of  cans  to  hold  at  least 
six  days  accumulation.  Garbage  will  be  collected  more  fre- 
quently, but  this  will  prevent  an  overflow  and  provide  for  any 
emergency. 

4.  Put  into  the  garbage  can  only  animal  and  vegetable 
refuse  from  the  kitchen.  Garbage  cans  containing  water,  slops, 
tin  cans,  glassware,  crockery,  excess  paper  or  cuspidor  empty- 
ings will  not  be  emptied  by  the  collector. 

5.  Garbage  drained  of  all  moisture  and  wrapped  in  paper 
before  being  placed  in  the  can  will  neither  smell  badly  in  hot 
weather,  nor  freese  and  stick  to  the  can  in  cold  weather.  This 
is  the  ideal  way  to  keep  garbage.  Do  this  and  have  a  clean 
can  all  the  time.  Clean  garbage  is  not  offensive  but  a  filthy 
can  or  any  wooden  garbage  receptacle  is. 

6.  Report  all  dead  animals  to  the  health  department,  giv- 
ing the  exact  location  of  the  same. 

7.  Report  all  complaints  to  the  health  department,  city 
building. 

William  Hay  McLain,  M.  D., 
Health  Commissioner,  Wheeling,  W.  Va. 


Concrete  and  Cast  Iron  Blocks  for  Bridge  Gutter 
Pavement 

By  courtesy  of  Edward  A.  Byrne,  acting  chief  engineer  of 
the  department  of  bridges  of  New  York,  some  photographs 
are  presented  showing  the  use  of  cast  iron  blocks  filled  with 
cement  in  the  gutters  of  approaches  to  the  Brooklyn  bridge. 
The  blocks  were  described  at  some  length  in  an  abstract  of 
a  paper  by  Mr.  Byrne,  which  will  be  found  in  the  June  num- 
ber of  Municipal  Engineering,  vol.  xlviii,  p.  337.  A  cut  in 
that  article  shows  some  of  the  blocks  Set  on  a  platform  in 
the  same  manner  that  they  would  be  set  in  a  pavement,  the 


® 


CAST  IRON  GUTTER 
BLOCKS  in  use  in  approach 
to  Brooklyn  bridge;  filled 
with  concrete  and  all  the 
pavement  joints  filled  with 
cement  grout. 


GRANITE  BLOCK  PAVE- 
MENT on  same  approach, 
showing  the  wear  of  the  gran- 
ite blocks  next  the  curb, 
which  were  replaced  by  the 
cast  iron  blocks. 


CAST   IRON   GUTTER   BLOCKS   before  filling  with 
concrete,  set  as  they  would  be  set  in  a  pavement 
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cast-iron  blocks  having  been  filled  with  concrete.  The  pho- 
tograph above  shows  the  cast-iron  blocks  before  filling  with 
concrete,  set  in  conjunction  with  granite  blocks.  The  cast-iron 
blocks  are  seen  to  be  deeper  than  the  granite  blocks  and  the 
latter  are  brought  to  the  same  surface  as  the  former  by  vari- 
ations in  the  thickness  of  the  sand  cushion  under  the  granite 
blocks. 

One  of  the  photographs  in  the  first  column  shows  the  wear 
of  the  granite  blocks  in  a  groove  along  the  curb  and  the  wagon 
in  the  background  shows  the  reason  for  the  concentration  of 
the  wear,  drivers  using  the  curb  as  a  brake,  coming  down  the 
slope.  The  other  photograph  shows  the  cast-iron  blocks  set 
next  the  curb,  the  rest  of  pavement  not  having  been  disturbed. 

The  last  photograph  is  fairest  to  both  cast-iron  and  granite 
blocks,  as  it  shows  the  end  of  one  of  the  approach  pavements 
just  at  the  junction  with  the  bridge  pavement  proper,  in  which 
cast-iron  and  granite  blocks  were  laid  at  the  same  time  and 
all  joints  were  grouted  at  the  same  time  with  Portland  cement 
and  sand  grout.  Two  rows  of  the  concrete-filled  cast-iron 
blocks  are  laid  across  the  pavement  from  curb  to  railroad 
track  at  the  end  of  the  granite  block  pavement  where  they  re- 
ceive the  specially  hard  wear  of  traffic  coming  off  the  bridge 
pavement  over  the  peculiar  pavement  joint  necessary  at  the 
end  of  the  bridge  proper. 
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JUNCTION  of  approach  and  bridge  pavements.  Cast 
iron  blocks  in  gutter  in  foreground  and  across  the  end 
of  the  granite  block  pavement. 


August.  1915 


Decisions  of  Higher  Courts  of  Interest  to 
Municipalities 

CERTIFICATE    OF   ENGINEER    SUBJECT    TO    INQUIRY. 

In  an  action  against  defendant  city  on  a  contract  tor  grad- 
ing and  paving  a  street,  providing  that,  if  the  horo  engineer 
should  be  of  opinion  that  performance  was  unnecessarily  or 
unreasonably  delayed,  he  should  notify  the  boro  president, 
who  might  notify  the  contractor  to  discontinue  the  work,  and 
then  relet  it,  where  it  appeared  that  the  certificate  of  the  engi- 
neer that  the  work  was  unnecessarily  and  unreasonably  de- 
layed had  not  been  made  upon  personal  knowledge,  but  upon 
the  reports  of  subordinates,  the  contractor  was  entitled  to 
show  the  actual  facts. — F.  V.  Smith  Contracting  Co.  v.  City 
of  New  York   (N.  Y.),  152  N.  Y.  Sup.  658. 

MUNICIPALITY    CAN    CONSTRUCT   WATER   WORKS. 

The  construction  of  water  works  is  peculiarly  a  local  mat- 
ter, within  the  authority  of  a  municipality  to  make  suitable 
provision  therefor. — State  (Ore.)  on  inf.  of  Hedges,  Dist.  Atty., 
v.  Andresen  et  al,  147  Pac.  526. 

WATER    WORKS    DEBT   TO    BE   PAID    FROM    PLANT   REVENUES    NOT   GEN- 
ERAL  CITY   INDEBTEDNESS. — SUFFICIENCY    OF   STATE- 
MENT OF  MATURITY". 

A  contract  whereby  a  city  purchased  a  water  works  system 
and  agreed  to  pay  therefor  in  semi-annual  installments,  which 
should  be  a  charge  on  the  revenues  from  the  system,  not  a 
general  obligation  of  debt  of  the  city,  does  not  create  a  general 
indebtedness  of  the  city,  within  the  constitutional  provision 
fixing  the  debt  limit. 

A  proposition  for  the  issuance  of  bonds  for  a  municipal 
water  works  system,  which  states  that  they  shall  mature  in 
twenty  years,  with  an  option  to  pay  any  time  after  ten  years, 
sufficiently  states  the  maturity  of  the  bonds. — Schooley  v.  City 
of  Chehalis  (Wash.)  et  al.,  147  Pac.  410. 

CITY  LIABILITY  FOR  DAMAGE  NOT  AFFECTED  BY  VERDICT  FOB 
CONTRACTOR. 

In  executing  a  contract  with  a  city  to  lay  a  water  main, 
a  construction  company  made  an  excavation  in  a  street,  which 
was  not  properly  lighted  or  guarded  at  night,  in  consequence 
of  which  a  pedestrian  was  injured.  Held,  the  duty  of  the  city 
to  keep  the  street  reasonably  safe  for  travel  was  primary  and 
independent  of  that  of  the  construction  company,  its  liability 
did  not  depend  on  the  doctrine  of  respondeat  superior,  and  a 
verdict  in  favor  of  the  construction  company  did  not  impair 
the  effect  of  a  verdict  against  the  city  returned  by  the  same 
jury. — Rogers  v.  City  of  Coffey ville  (Kan.)  et  al.,  147  Pac.  816. 

CONTRACT  BINDING  SUCCEEDING  COUNCIL  ONLY   IS  VOID. 

A  contract  which  extends  beyond  the  term  of  office  of  mu- 
nicipal officers  making  it,  is,  if  made  in  good  faith,  ordinarily 
valid. 


A  contract  by  a  town  council  for  the  employment  of  a  per- 
son to  sprinkle  the  streets  for  a  year  beginning  a  few  days 
before  a  new  council  would  assume  office,  and  executed  after 
the  election  of  the  new  council,  is  void,  as  contrary  to  public 
policy,  and  the  new  council  may  terminate  it  at  will. — Town 
of  Tenipe  (Ariz.)  v.  Corbell,  147  Pac.  746. 

CITY  CANNOT  CONDEMN   STREAM  FOR  USE  AS  A   SEWER. 

Cities,  while  granted  the  right  to  condemn  a  way  for  sew- 
ers, are  not  given  power  to  condemn  a  public  stream  to  make 
it  a  part  of  the  sewer  system,  and  hence  a  judgment,  condemn- 
ing riparian  property  and  giving  the  city  a  right  to  use  the 
stream  for  a  sewer,  is  invalid. — Healy  v.  City  of  Delta  (Col.), 
147  Pac.  662. 

EFFECT  OF  DEBT  LIMIT  ON   IMPROVEMENT  BONDS  FOR  PART  OF  WHICH 
CITY   IS  RESPONSIBLE. 

Contracts  for  local  improvements,  the  cost  of  which  is  to 
be  borne  wholly  by  the  property  benefited,  do  not  create  any 
"municipal  indebtedness"  within  Const.  §  157,  limiting  munici- 
pal indebtedness. 

Where  street  improvement  bonds  are  not  payable  wholly 
out  of  a  special  fund  from  assessment  on  the  property  bene- 
fited, but  the  faith  and  credit  of  the  city  are  pledged  for  their 
payment,  they  are  within  Const.  §  157,  limiting  municipal  in-> 
debtedness. 

Where  a  city  having  power  to  make  a  street  improvement, 
but  without  power  to  have  the  cost  assessed  against  the  abut- 
ting property  in  excess  of  50  per  cent,  of  the  value  thereof, 
contracted  for  street  improvements,  the  cost  of  which  exceeded 
50  per  cent,  of  the  value  of  the  abutting  property,  and  issued 
bonds  for  the  cost  of  the  work  and  pledged  its  credit  for  their 
payment,  and  the  bond  issue  was  taken  over  by  the  contractor, 
who  completed  the  work,  the  obligation  incurred  by  the  city 
was  an  indebtedness  within  Const.  §  157,  limiting  municipal 
indebtedness;  and,  where  the  debt  created  exceeded  the  debt 
limit,  any  holder  of  the  bonds  could  not  recover  from  the  city 
thereon. 

One  dealing  with  a  municipality  must  take  notice  of  its 
debt-limit  provision. — German  National  Bank  of  Covington  v. 
City  of  Covington  (Ky.),  175  S.  W.  330. 

LIABILITY*  OF  WATER  COMPANY   FOR  TYPHOID  FEVER. 

Proof  that  a  water  company,  supplying  water  for  domestic 
purposes,  furnished  water  polluted  with  fecal  matter,  etc., 
which  pollution  was  so  open  and  notorious  that  it  was  actually 
known  to  the  company,  or  should  have  been  known  by  it,  be- 
fore a  certain  date,  and  of  twenty-three  cases  of  typhoid  fever 
in  a  population  of  6,000,  a  majority  of  the  cases  being  of  per- . 
sons  who  had  been  drinking  water  supplied  by  defendant  com- 
pany, established  defendant's  negligence  proximately  result- 
ing in  the  illness  of  plaintiff's  children  with  typhoid. 
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Testimony  relating  to  the  cases  of  typhoid  prevailing  after 
the  plaintiff's  children  were  taken  ill  was  material  and  rele- 
vant on  the  question  whether  the  water  supplied  by  defendant 
company,  and  which  was  used  by  such  other  persons,  was  the 
source  of  the  disease. 

A  water  company,  supplying  water  to  consumers  for  do- 
mestic purposes,  was  bound  to  furnish  water  fit  for  domestic 
purposes,  including  drinking,  and  the  negligent  furnishing  of 
water  deleterious  to  health  gave  a  cause  of  action  to  a  con- 
sumer injured  thereby,  on  a  showing  that  the  company  in  the 
exercise  of  a  reasonable  care  might  have  discovered  the  dan- 
gerous condition  of  the  water  without  showing  its  actual 
knowledge  of  such  condition. 

In  a  consumer's  action  against  a  water  company,  supplying 
water  to  consumers  for  domestic  purposes,  for  damages  from 
the  illness  of  his  children  with  typhoid,  the  plaintiff  was  not 
required  to  prove  with  absolute  certainty  that  the  drinking 
of  the  water  was  the  cause  of  the  typhoid;  and  his  showing 
that  for  some  time  before  the  outbreak  of  the  typhoid  epi- 
demic the  water  indicated  the  presence  of  typhoid  germs  sat- 
isfied the  burden  of  proving  the  facts  from  which  it  reasonably 
appeared  that  the  drinking  of  the  water  was  the  probable 
cause  of  the  illness. 

Where  the  complaint  in  such  action  alleged  that  the  illness 
with  which  plaintiff's  children  were  afflicted  was  typhoid  fever, 
proof  that  it  was  not  true  typhoid,  but  para-typhoid,  a  milder 
form  of  the  disease,  was  immaterial,  as  the  crucial  question 
was  whether  their  illness  was  due  to  the  unwholesomeness  of 
the  water  supplied  by  the  defendant. — Jones  v.  Mt.  Holly 
Water  Co.   (N.  J.)  93  Atl.  860. 

APPROPRIATION  OF  WATER  BY   ONE  CITY    AS   AFFECTING    RIGHTS  OF 
ANOTHER. 

Under  2  Comp.  St.  1910,  p.  2198,  §  38,  empowering  cities  to 
condemn  water  and  water  rights  to  secure  a  municipal  sup- 
ply, a  municipal  corporation  cannot  acquire  by  condemnation 
rights  in  a  stream  when  such  acquisition  will  materially  de- 
crease, interfere  with,  or  injure  the  prior  use  of  another  mu- 
nicipality, but  under  3  Comp.  St.  1910,  p.  4141,  §  1,  author- 
izing municipalities  to  purchase  or  condemn  one  or  more  tracts 
of  land  for  the  use  of  the  inhabitants  of  such  municipalities 
as  parks,  where  the  city  of  Paterson,  pursuant  to  such  statute, 
established  a  park  on  the  banks  of  a  river,  it  thereby  acquired 
only  such  rights  in  the  stream  as  any  other  riparian  owner 
would  have;  there  being  no  suggestion  in  the  statute  of  any 
conference  of  authority  to  appropriate  anything  except  land 
with  rights  incident  thereto. — Mayor  and  Aldermen  of  City 
of  Paterson  v.  Mayor  and  Aldermen  of  Jersey  City  (N.  J.), 
93  Atl.  592. 

LEGAL   AND    ILLEGAL   DISCRIMINATIONS    AGAINST    ALIENS. 

Tho  the  state  may  exclude  aliens  from  employment  on 
public  works,  it  may  not  deny  aliens  to  engage  in  any  private 
trade  or  calling  on  terms  of  equality  with  citizens,  except 
where  the  calling  is  one  that  the  state,  under  its  police  power, 
may  prohibit  absolutely  or  conditionally  by  the  exaction  of  a 
license,  in  which  case  the  fact  of  alienage  may  justify  a  denial 
of  the  privilege,  provided  there  is  some  relation  between  the 
exclusion  of  the  alien  and  the  protection  of  the  public  welfare, 
and  it  is  a  denial  of  the  equal  protection  of  the  laws  when  the 
state  regulates  private  business  and  bars  any  alien  from  the 
right  to  trade  and  labor. — People  v.  Crane  (N.  Y.)  108  N. 
E.  428. 

LIABILITY   OF   CITY   AND   CONTRACTOR   FOR   ACCIDENT  ON   BUILDING. 

Code,  §  753,  enjoins  on  a  city  the  care  and  control  of  its 
streets  and  to  keep  the  same  in  repair  and  free  from  nuisance; 
Code  Supp.  1907,  §  105Ga25,  providing  that  the  council  of  a 
city  under  the  commission  form  of  government  shall  possess 
prescribed  powers,  and  that  a  department  of  streets  shall  be 
in  charge  of  a  commissioner,  whose  duties  and  powers  shall  be 


defined  by  the  council.  The  superintendent  of  streets  ordered 
a  contractor  constructing  a  building  adjacent  to  a  sidewalk  to 
remove  barriers  across  the  sidewalk  and  parking.  There  was 
no  ordinance  defining  the  powers  and  duties  of  the  superin- 
tendent. After  the  removal  of  the  barriers,  an  employe  of  the 
contractor  fell  from  the  building  and  struck  a  pedestrian  on 
the  sidewalk  and  killed  him.  At  the  time  of  the  accident,  the 
building  was  substantially  completed,  and  there  was  but  little, 
if  any,  danger  from  material  or  debris.  The  city  had  no  notice 
of  the  perilous  position  of  employes  of  the  contractor  in  fin- 
ishing the  work.  Held,  that  the  order  of  the  superintendent 
for  the  removal  of  the  barriers  was  not  a  negligent  act  and 
did  not  create  a  nuisance,  and  the  city  was  not  liable  for  the 
accident. 

A  contractor  constructing  a  building  adjacent  to  a  side- 
walk removed  barriers  placed  in  front  of  the  building  across 
the  sidewalk,  pursuant  to  the  order  of  the  superintendent  of 
streets.  When  the  order  was  made,  the  contractor  did  not 
inform  the  superintendent  that  work  was  to  be  done  on  the 
building,  and  made  no  protest  that  it  would  be  unsafe  to  re- 
move the  barriers.  A  pedestrian  was  killed  by  an  employe 
falling  from  the  building  on  him.  Held,  that  the  contractor 
was  liable,  tho  the  order  of  the  superintendent  was  improper, 
for  the  contractor  was  not  thereby  relieved  of  his  duty  to  ex- 
ercise reasonable  care  for  the  protection  of  pedestrians. 

A  contractor  constructing  a  building  adjacent  to  a  sidewalk 
removed  barriers  across  the  sidewalk  at  a  time  there  was  little 
danger  of  injury  to  pedestrians  on  the  sidewalk  from  material 
or  debris  falling  on  them.  An  employe  engaged  in  pointing 
a  wall  adjacent  to  the  sidewalk  fell  from  the  building  by  rea- 
son of  a  high  wind  and  struck  a  pedestrian.  The  wind  was 
blowing  about  forty  miles  an  hour.  It  was  not  shown  that  the 
wind  was  extraordinary  or  such  as  might  not  be  expected  at 
that  time  of  the  year.  Held,  that,  tho  the  high  wind  concurred 
as  a  contributing  cause  with  the  negligence  of  the  contractor 
failing  to  exercise  reasonable  care  for  the  safety  of  pedes- 
trians, the  contractor  was  liable  for  the  accident. — Holmquist 
v.  C.  L.  Gray  Const.  Co.  et  al.  (Iowa),  151  N.  W.  S28. 

ASSESSMENT  PER   SQUARE   YARD   ILLEGAL. 

This  is  fatal  to  the  legality  of  the  assessment  to  make  a 
distribution  of  the  cost  on  a  mathematical  basis  of  square 
yardage  in  front  of  each  lot,  without  regard  to  its  size,  shape, 
depth,  location,  peculiar  conditions,  and  other  circumstances, 
is  illegal.— Bradley  v.  Asbury  Park  (N.  J.),  93  Atl.  712. 

RIGHTS  OF  CITIZENS  IN  WATER  PLANT  OPERATED  BY  PRIVATE  PARTY. 

A  town  authorized  only  to  operate  and  maintain  a  light 
and  water  plant  purchased  by  an  improvement  district  con- 
veyed the  plant  and  the  property  connected  therewith  to  an 
individual  and  granted  him  a  franchise  to  operate  the  same 
for  a  term.  The  individual  agreed  to  give  a  bond  conditioned 
on  his  paying  the  bonded  indebtedness  on  the  plant  and  to 
furnish  light  and  water,  and  to  operate  the  plant  according  to 
regulations  and  schedules  prescribed.  All  the  citizens  and 
taxpayers  of  the  city  had  notice  of  the  proposed  transaction, 
apd  the  individual  gave  the  bond  and  entered  on  the  discharge 
of  his  contract.  Held,  that  tho  the  act  of  the  town  was  un- 
authorized, the  citizens  and  taxpayers  were  estopped  to  deny 
the  validity  of  the  transaction  so  long  as  the  contract  was  be- 
ing performed  by  the  individual,  but  any  attempt  on  his  part 
or  on  the  part  of  his  successors  in  interest  to  divert  the  plant 
from  the  use  for  which  it  was  turned  over  would  be  a  breach 
of  contract,  and  the  town  and  the  property  owners  would  be 
relieved  from  the  implied  obligation  to  permit  performance 
of  the  contract. 

The  remedies  of  creditors  of  one  holding  a  franchise  to 
operate  a  light  and  water  plant  in  a  town  for  a  specified  term 
on  specified  conditions  are  subordinate  to  the  public  rights. — 
Town  of  Augusta  (Ark.)  et  al.  v.  Smith  et  al.,  174  S.  W.  543. 
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DUAL  OWNERSHIP  OF  PUBLIC  UTILITIES 

IN  ALSACE 


By  Consul  Milo  A..  Jeivett,  Kchl,  Germain 


The  city  of  Strassburg,  Alsace,  has  attempted  to  work  out 
the  vexed  problem  of  private  and  municipal  ownership  of  pub- 
lic utilities  by  methods  that  are  believed  to  be  quite  unique. 
There  is  to  be  neither  private  monopoly  nor  municipal  mo- 
nopoly in  the  lighting  and  street  car  services,  but  these  are 
to  be  owned  and  managed  on  a  dual  or  mixed  management 
system. 

When  the  present  city  council  of  Strassburg  entered  office 
in  190S  it  found  a  different  organization  of  the  gas  and  elec- 
tricity works,  and  also  of  the  street  railway  service,  from  that 
pertaining  in  other  German  towns.  During  the  past  few 
decades  these  services  have  been  taken  over  by  the  municipal- 
ities in  most  German  towns;  in  Strassburg,  however,  they 
were  controlled  by  private  capitalists. 

The  question  of  the  city's  interest  in  these  undertakings 
was  first  discussed  in  December,  1908,  and  it  was  decided  then 
not  to  eliminate  private  capital  from  them  altogether,  but  to 
take  over  part  of  the  stock  and  to  establish  a  system  of  mixed 
management  whereby  the  city  council  secured  some  measure 
of  control  over  the  company.  This  system  has  aroused  much 
interest,  not  only  in  Germany,  but  in  other  parts  of  the  world. 
Being  an  entirely  new  system  here,  no  general  principles  have 
as  yet  been  evolved,  each  case  being  decided  on  its  merits  and 
according  to  the  particular  circumstances  which  brought  the 
two  contracting  parties  together.  It  has  been  found  that  the 
interests  of  the  community  are  best  served  when  the  public 
body  is  able  to  command  a  controlling  influence  in  the  direc- 
tion of  the  company. 

Strassburg  has  succeeded  in  bringing  all  the  above-men- 
tioned services  into  alliance  with  itself,  and  has  asserted  in 
each  case  the  superiority  of  the  public  over  the  private  inter- 
est. Private  capital  is  invested  in  the  undertakings,  but  its  di- 
rection is  conditioned  by  the  needs  of  the  town.  This  is  the 
point  of  major  importance.  It  is  obvious,  for  example,  that 
the  carrying  thru  of  a  progressive  municipal  development  and 
improvement  policy  stands  in  the  closest  connection  with  the 
control  of  the  street  railways.  If  the  electric  railways  at 
Strassburg  had  remained  entirely  in  private  hands,  it  would 
have  been  difficult,  if  not  impossible,  to  develop  thinly  settled 
suburban  districts. 

Strassburg  is  a  city  of  186,000  inhabitants.  The  credit  of 
having  introduced  the  mixed  management  system  belongs  to 
the  Strassburg  mayor,  Dr.  Schwander.  He  applied  it  first  to 
the  electrical  works.  In  December,  190S,  when  the  franchise 
accorded  to  the  Strassburg  Electric  Company  was  approach- 
ing its  term,  the  city  council  resolved  not  to  purchase  the 
works  outright,  but  to  proceed  with  a  contract  in  accordance 
with  which  the  electric  company  reserved  to  the  city  council 
40  per  cent,  of  its  11,750  shares  of  1,000  marks  ($23S)  each 
and  three  seats  on  the  board  of  ten  directors.  In  considera- 
tion thereof  the  council  extended  its  concession  to  the  com- 
pany until  the  year  1940.  On  February  17.  1909,  the  city  pur- 
chased 1,182  more  shares,  thus  bringing  the  larger  portion  of 
the  stock  into  its  own  hands. 

So  far  the  dual  ownership  and  control  has  worked  well. 
The  use  of  electricity  for  lighting  and  power  has  increased 
rapidly.  In  1911,  1912  and  1913  the  company  paid  dividends 
of  11  per  cent.  The  company  pays  a  royalty  to  the  city  on 
its  surplus  profits,  which  royalty  amounted  to  about  $100,000 
in  1911  and  $130,000  in  1913.  The  total  net  profits  to  the  mu- 
nicipality in  1913  amounted  to  710,375  marks  ($1C8,9S0),  after 
payment  of  432,205  marks   ($102,G16)    for  interest  on  the  bor- 


rowed capital  and  for  the  reduction  of  liabilities.  This  repre- 
sents a  profit  of  8.6S  per  cent,  on  the  entire  capital  ($3,0SS,- 
944)  invested  by  the  city  council  in  the  electrical  works,  and 
is  by  far  its  best  investment. 

Encouraged  by  the  good  results  of  the  mixed  ownership  of 
the  electrical  works,  the  municipality  in  1912  made  a  similar 
change  in  the  street  railway  organization.  The  old  private 
street  railway  company  was  reorganized.  The  capital  of  the 
new  company  was  divided  into  2  500,000  marks  ($595,000)  pre- 
ferred stock,  privately  owned,  and  2,500,000  marks  ($595,000) 
common  stock  in  the  possession  of  the  city  council.  Both 
kinds  of  shares  bear  an, immediate  dividend  of  6  per  cent.  Of 
the  remaining  profit  the  city  takes  30  per  cent,  in  dues  for  the 
use  of  the  streets  and  bridges  until  the  profit  reaches  $71,400, 
40  per  cent,  of  the  surplus  profits  between  $71,400  and  $95,200 
and  50  per  cent,  of  the  surplus  over  $95,200.  The  concession 
extends  to  1905.  The  statutes  of  the  company  were  modified 
and  adapted  to  the  new  convention.  The  municipal  council 
appoints  four  of  the  ten  members  of  the  board  of  directors. 

The  street  railway  company  of  Strassburg  has  prospered. 
The  length  of  the  line  is  about  5G  miles  and  there  are  144 
cars  with  motors  and  319  trailers.  The  net  profit  for  1913 
was  $140,443,  of  which  $3,570  was  added  to  the  reserve  fund 
and  $71,400  was  paid  as  C  per  cent,  dividends  on  the  capital 
stock;  extra  dividends  of  1%  per  cent,  on  the  common  stock 
and  4  per  cent,  on  the  preferred  stock  were  also  paid.  Thus 
the  city  received  in  first  dividends  $35,700;  in  dues  (30  per 
cent,  of  the  surplus),  $19,696,  and  extra  dividends,  $10,402; 
total,  $65,798.  To  this  sum  may  also  be  added  the  dividend 
on  one  extra  majority  share  and  that  portion  of  the  directors' 
percentage  which  falls  to  the  four  directors  nominated  by  the 
council.  The  above  total  received  by  the  city  is  not  net  profit 
to  the  city,  however,  since  the  city  must  pay  about  half  of 
the  amount  as  interest  on  borrowed  capital  invested  in  the 
business  and  for  reduction  of  liabilities. 

The  dual  system  in  connection  with  the  gas  works  is  the 
most  unique  of  the  three  mixed  managements  and  merits  a 
more  detailed  examination. 

In  1840,  when  Strassburg  was  a  city  of  France,  gas  was 
first  introduced  by  a  French  company,  whose  headquarters 
were  at  Lyon.  After  the  expiration  of  their  concession  in  1S56 
a  new  concession  of  fifty  years  (1858-1907)  was  granted  to 
L'Union  des  Gaz,  in  Paris,  a  joint  stock  company  owning  gas 
works  in  many  European  cities.  The  public  interest  was  only 
so  far  considered  in  this  concession  that  at  the  end  of  that 
time  the  entire  system  of  gas  pipe  was  to  become  automatic- 
ally the  property  of  the  municipality.  A  similar  proviso  in  re- 
gard to  the  gas  works  was  not  inserted  in  the  agreement. 
About  the  year  1880  difficulties  arose  between  the  company 
and  the  city,  especially  concerning  the  supply  of  gas  to  the 
suburbs  and  the  relatively  high  price  of  the  gas.  Public  opin- 
ion at  last  compelled  the  city  council  to  take  action. 

In  consideration  of  the  extension  of  the  concession  for 
twenty-five  years — that  is,  until  December  31,  1932 — the  price 
of  gas  was  reduced  considerably,  and  further  reductions  pro- 
vided for  at  certain  intervals,  provision  being  at  the  same 
time  made  for  a  better  supply  of  gas  to  the  suburbs.  Further 
difficulties  arose  in  1905,  when  the  gas  company  decided  to 
erect  a  new  plant  in  Kehl,  across  the  Rhine  from  Strassburg, 
as  the  works  at  Strassburg  had  reached  the  limit  of  their  pro- 
duction. The  municipality  maintained  that  it  was  a  contra- 
vention of  the  contract  to  supply  gas  to  the  city  from  works 
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situated  outside,  without  first  obtaining  the  consent  of  the 
council.  The  company  agreed  and  accepted  the  council's  terms 
that  not  more  than  10  per  cent,  of  the  total  amount  of  gas 
should  be  produced  at  the  Kehl  works.  In  May,  1906,  the  gas 
company  offered  to  give  up  their  present  gas  works  and  to 
erect  new  ones  at  the  Strassburg  Rhine  harbor  if  the  city 
council  would  extend  their  concession  another  thirty  years, 
or.  in  default  of  this,  contribute  several  million  marks  toward 
the  expense  of  the  new  buildings  and  the  necessary  connecting 
mains.  This  proposal  was  not  entertained  at  all  by  the  coun- 
cil. The  burgermeitser  then  came  forward  with  his  proposal, 
namely,  that  the  Union  des  Gaz  should  convert  their  Strass- 
burg works  into  an  independent  joint  stock  company,  the  mu- 
nicipality to  own  a  majority  of  the  shares  and  receive  a  cer- 
tain royalty  from  the  total  income,  and  in  consideration  of 
this  partnership  in  the  enterprise  the  city  should  extend  the 
concession  for  a  considerable  number  of  years. 

For  a  time  the  burgermeisters'  proposal  hung  fire.  It  was 
only  when  the  Union  des  Gaz  was  again  faced  with  the  serious 
difficulty  of  increasing  its  plant  that  it  entered  the  region  of 
practical  politics.  And  then  it  had  to  overcome  the  objection 
of  several  members  of  the  city  council,  who  thought  that  it 
would  be  unwise  to  go  into  an  enterprise  that  would  evidently 
involve  a  considerable  sum  of  the  city's  money  for  new  works, 
in  view  of  the  fact  that  electricity  was  replacing  gas  for  light- 
ing purposes  and  the  city  was  already  a  half  owner  of  the 
rival  electricity  works.  Statistics,  however,  bore  out  Mayor 
Schwander's  contention  that  the  increase  in  the  consumption 
of  gas  for  cooking  and  heating  purposes  more  than  replaced 
the  loss  caused  by  the  increasing  use  of  electricity  for  lighting 
purposes.  Negotiations  were  resumed  with  the  Union  des  Gaz 
in  1913,  and  a  compromise  was  at  last  effected  that  was  agree- 
able to  both  parties  and  a  dual  company  was  formed.  The 
most  important  points  in  the  new  contract  are  as  follows: 

A  joint  stock  company  is  to  be  formed  to  supply  Strass- 
burg and  neighborhood  with  gas,  the  capital  of  the  company 
being  $1,904,000,  of  which  the  city  receives  $952,238,  or  4,001 
shares  of  preferred  stock,  and  the  Union  des  Gaz  $951, 7G2,  or 
3,999  shares  of  common  stock.  No  money  is  to  be  paid  by 
either  party  for  the  stock.  The  new  company,  Gaswerk 
Strassburg  Aktien-Gesellschaft,  to  erect  works  at  the  Strass- 
burg Rhine  harbor,  and,  pending  their  completion,  to  rent  the 
present  premises  in  Strassburg  and  Kehl  from  the  Union  des 
Gaz  at  an  annual  rental  of  $3C,S53.  The  city  retains  its  right 
to  eventual  purchase  of  the  site  of  the  old  gas  works  in  Strass- 
burg for  $450,772.  In  addition  to  its  shares  in  the  new  com- 
pany the  Union  des  Gaz  to  receive  compensation  for  the  sur- 
render of  buildings,  apparatus,  etc.,  to  the  extent  of  about 
$1,190,000  in  4%  per  cent,  bonds  on  the  new  company.  The 
city  to  receive  compensation  for  the  concession  extended  to  the 
new  company  in  the  manner  following:  The  net  profits  to  be 
applied,  first,  to  the  payment  of  a  5  per  cent,  dividend  on  both 
kinds  of  shares.  Of  the  profits  then  remaining  the  city  is  to 
take  50  per  cent,  in  dues  or  royalty  and  the  other  50  per  cent, 
to  go  to  increase  the  dividends  on  both  city  and  private  shares 
up  to  a  further  2  per  cent,  on  all  shares.  If  there  is  still  a 
balance,  25  per  cent,  of  the  same  is  to  be  paid  as  additional 
royalty  to  the  city,  25  per  cent,  as  preference  dividend  on  the 
city  shares,  and  the  remaining  50  per  cent,  to  be  divided 
equally  to  both  kinds  of  shares. 

On  the  basis  of  a  capital  of  8,000,000  marks  ($1,904,000) 
the  city  would  receive:  On  profits  up  to  400.000  marks  ($952,- 
000),  50  per  cent.;  on  a  further  balance  up  to  720,000  marks 
($171,360),  75  per  cent.;  of  the  remainder  of  the  profit,  87.5 
per  cent. 

The  city's  interests  in  the  administration  of  the  company 
are  to  be  secured  by  an  allotment  to  the  city  council's  nomi- 
nees of  four  places  lout  of  seven)  on  the  board  of  directors. 


In  the  event  of  differences  between  the  private  and  public 
interests  as  to  the  amount  of  the  royalty  or  the  price  of  gas, 
a  general  meeting  is  to  be  called,  at  which  a  two-thirds  ma- 
jority vote  shall  be  required  to  carry  a  motion. 

The  price  of  gas,  whether  for  lighting  or  heating,  is  to  be 
13  pfennigs  (3  cents)  per  cubic  meter.  (The  former  price 
was  12.6  pfennigs  per  cubic  meter  for  heating  and  15  pfennigs 
per  cubic  meter  for  lighting.)  The  concession  is  to  terminate 
in  the  year  1970. 

Such  are  the  conditions  of  the  contract  forming  the  new 
dual  gas  company,  which  became  operative  in  March,  1914. 

Calculations  are  made  that  the  consumption  of  gas  will 
increase  from  18,000,000  cubic  meters  in  1914  to  46,000,000 
cubic  meters  in  1970;  that  the  cost  of  producing  the  gas  w-ill 
diminish,  with  larger  production,  from  5.5  pfennigs  per  cubic 
meter  in  1914  to  5.2  pfennigs  per  cubic  meter  in  1970,  while 
in  the  same  period  the  profit  per  cubic  meter  will  increase 
from  5.3  pfennigs  to  5.6  pfennigs.  The  gross  receipts  for  gas 
and  rent  of  meters,  it  is  estimated,  will  increase  from  $262,752 
in  1914  to  $662,354.  In  1914  the  Union  des  Gaz,  it  was  esti- 
mated, would  receive  $130,000  and  the  city  $96,628.  The  city's 
proportion  of  receipts  and  profits  will  increase  proportion- 
ately more  than  those  of  the  Union  des  Gaz  because  of  the 
larger  portion  of  the  surplus  that  goes  to  the  city,  and  it  is 
calculated  that  in  1970  the  Union  des  Gaz  will  receive  $188,- 
615,  equal  to  a  10%  per  cent,  dividend  on  the  stock  owned  by 
the  old  company,  while  the  city  will  get  the  tidy  sum  of 
$492,5SS. 


Simplified  Spelling  in  Business 
The  Universal  Portland  Cement  Company  has  adopted  the 
following   simplified    spelling    forms,    revised    to    June    25,    to 
be  used  in  all  printed  publications  and  approved   for  use   in 
correspondence: 

abridgment  envelop  paragraf 

acknowledgment  era  partizan 

adz  esthetic  patronize 

altho  esthetics  pedagog 

apprize  fantasm  plow 

artizan  fantasy  phenomenon 

assize  fantom  practise 

ax  fiber  pretense 

bur  fulfil  program 

caliber  fulness  prolog 

calipers  gram  skilful 

catalog  idolize  sulfate 

check  (not  cheque!     instil  sulfur 

civilize  judgment  surprize 

colter  legalize  theater 

comprize  liter  tho 

criticize  lodgment  thoro 

defense  maneuver  thorofare 

decalog  materialize  thoroly 

demagog  meager  thot 

develop  meter  thru 

distil  miter  thruout 

draft  naturalize  tonage 

dulness  offense  wilful 

Municipal  Engineering-  has  for  some  time  used  nearly  all 
the  above  forms,  the  principal  exceptions  being  the  use  of  f 
for  ph  and  some  of  the  uses  of  z  for  s.  They  are  the  most 
conservative  of  the  changes  that  have  been  proposed  and  their 
adoption  is  logical  as  a  step  toward  greater  simplicity  later, 
as  the  public  becomes  accustomed  to  these  simple  antl  natural 
modifications  of  our  many  unscientific  and  accidental  word 
forms. 


DAYTON'S  PROGRESS  UNDER 
COMMISSION  -  MANAGER 


By  William  S.  Grandall,  Dayton,  Ohio. 


The  commission  manager  plan  of  government  of  Dayton, 
Ohio,  is  on  the  last  half  of  its  second  year.  It  has  made  good 
in  a  big  way.  It  has,  by  all  odds,  been  the  best  administration 
the  city  has  ever  had.  Its  work  has  been  wisely  constructive, 
therefore  the  results,  whatever  happens,  will  be  more  lasting. 

Its  five  commissioners,  elected  by  the  people,  are  men  of 
more  than  average  business  ability.  While  possessing  no  spe- 
cial fitness  by  previous  training  in  city  affairs  for  the  position 
they  occupy,  their  common  sense  and  business  judgment  have 
guided  them  safely  thru  the  shoals  of  possible  serious  blun- 
ders with  satisfactory  results.  They  have  made  some  mis- 
takes, enough  to  take  off  the  curse  of  St.  Paul,  when  he  said: 
"Woe  unto  you  when  all  men  speak  well  of  you." 

The  reorganization  and  establishment  of  the  new  form  of 
government  has  been  a  task  of  mammoth  proportions,  much 
larger  than  the  average  man  appreciates  and  wholly  beyond 
the  comprehension  of  the  carping  critic.  This  is  the  first  big 
thing  achieved  by  the  men  in  charge. 

Great  wisdom  was  shown  by  the  commissioners  in  the  se- 
lection of  a  city  manager.  He  is  a  man  of  large  and  varied 
ability,  both  in  the  knowledge  of  and  experience  in  city  af- 
fairs. As  it  was  up  to  him,  more  than  to  any  one  man,  to 
make  the  new  form  of  bovernment  successful,  the  commission- 
ers again  manifested  their  wisdom  in  permitting  him  to  fill 
three  important  offices  with  men  whom  he  knew  could  and 
would  fill  the  bill.  Under  the  circumstances,  it  was  the  only 
fair  thing  for  them  to  do. 

While  it  is  true  that  larger  salaries  than  ever  before  are 
paid,  it  is  also  true  that  more  than  proportionate  increased 
returns  in  dollar  for  dollar  values  have  been  secured  for  the 
people  of  Dayton.  The  unprejudiced  man  finds  no  fault  with 
these  innovations. 

With  city  commissioners  capable  to  think  and  plan  big 
things  fundamentally  constructive,  with  large  ideas  as  to  fu- 
ture civic  development  and  the  probable  requirements  of  the 
next  generation,  coupled  with  an  experienced  city  manager, 
it  is  not  surprising  that  the  new  form  of  government  has  made 
a  fine  record  up  to  date. 

Under  the  old  federal  plan  of  government,  with  its  partisan 
bias,  all  problems  were  considered  only  in  the  light  of  imme- 
diate needs.  The  future  was  left,  for  the  most  part,  to  take 
care  of  itself.  In  consequence,  the  constructive  work  of  this 
administration  has  been  more  difficult  and  more  expensive,  be- 
cause many  things  had  to  be  undone.  For  example,  the  patch- 
work method  of  planning  the  storm-water  and  sewerage  sys- 
tems and  the  distributing  system  of  the  water  works  depart- 
ment, have  led  to  many  irregularities  in  the  size  and  location 
of  mains  and  laterals,  that,  of  necessity,  will  cost  the  city 
many  thousands  to  correct.  Other  cities  have  erred  in  like 
manner,  for  similar  reasons. 

The  new  city  government  is  planning  and  building  for  the 
future-  as  well  as  for  the  present.  One  of  the  first  things 
threshed  out  by  the  city  manager  was  the  question  of  grade 
crossing  elimination.  The  people  demanded  that  this  should 
be  among  the  first  things  done  by  the  new  city  government. 
Accordingly,  the  matter  was  taken  up  with  the  various  rail- 
roads entering  the  city.  Wise  and  adequate  plans  were  evolved 
after  much  hard  work,  and  the  city's  share  in  the  proposed 
improvement  was  determined.  A  bond  issue  was  necessary. 
It  was  submitted  to  the  people  for  their  approval,  and,  not- 
withstanding the  fact  that  they  had  demanded  it,  they 
voted  no. 


The  urgent  need  of  a  complete  topographical  map  of  the 
city  was  realized.  It  was  an  absolute  necessity  for  the  exten- 
sion of  the  storm-water  and  sanitary  sewers,  and  also  to  pro- 
vide a  correct  basis  for  future  work  of  this  character.  The 
city  manager,  early  last  year,  asked  for  an  appropriation  of 
$3ii,fli)0  for  the  purpose  of  making  this  complete  survey.  This 
sum  became  available  in  September,  1914.  The  work  began 
immediately  under  the  direction  of  F.  O.  Eichelberger,  then 
assistant,  now  city  engineer,  with  Metcalf  and  Eddy,  of  Bos- 
ton, as  consulting  engineers.  The  work  to  date,  Mr.  Eichel- 
berger describes  as  follows: 

"The  work  was  divided  into  three  general  divisions: 
Topographic  survey,  underground  survey  and  investigations. 
The  Morgan  Engineering  Company  had  made,  in  connection 
with  the  flood  prevention  work,  a  topographical  survey  of  the 
flooded  area  inside  and  adjacent  to  the  city,  on  a  scale  of  200 
feet  to  the  inch,  with  a  contour  interval  of  one  foot.  It  was 
decided  to  use  the  Morgan  topography  for  the  area  it  covered 
and  to  confine  the  new  survey  to  the  territory  outside  the 
flooded  district,  embracing  in  all  about  sixteen  square  miles. 

"The  control  consisted  of  about  eighty  miles  of  primary 
traverse  lines  and  a  system  of  precise  levels  with  forty-two 
bench-mark  monuments  similar  to  those  used  by  the  United 
States  Geological  Survey.  These  monuments  were  tied  to  the 
United  States  Coast  and  Geodetic  Survey  precise-level  net. 
The  control  was  finished  during  the  winter  and  actual  taking 
of  topography  began  as  soon  as  the  weather  permitted. 

"After  some  experimenting,  it  was  found  that  the  plane 
table  method  was  the  most  economical  way  of  taking  the  to- 
pography and  produced  the  best  quality  of  map.  To  date,  six 
and  one-half  square  miles  of  topography  have  been  completed. 
It  was  expected  that  with  two  plane  tables  the  work  could  be 
completed  by  January,  191G,  but  the  almost  incessant  rains 
have  hindered  the  progress  very  much.  With  good  weather 
conditions  the  two  parties  can  turn  out  two  square  miles  per 
month. 

"The  underground  survey  consisted  of  mapping  on  a  scale 
of  100  feet  to  the  Inch  all  existing  storm  and  sanitary  sewers. 
The  maps  are  36  by  48  inches  and  show  the  location,  size, 
depth  and  inclination  of  all  sewers,  together  with  the  invert 
elevations  of  each  manhole.  One  hundred  miles  of  storm 
drains  and  two  hundred  miles  of  sanitary  sewers  have  been 
mapped,  this  division  of  the  work  being  practically  completed. 

"The  topography  in  the  eastern  and  southeastern  sections 
of  the  city  being  completed,  the  designs  for  new  drainage 
systems  in  this  section  are  now  under  way. 

"The  value  of  a  sewer  survey,  and  especially  the  topo- 
graphic features  of  it,  can  hardly  be  overestimated.  It  is  ab- 
solutely essential  to  proper  city  planning.  It  brings  before 
the  designing  engineer  the  true  picture  of  the  shape  of  the 
territory  with  which  he  has  to  deal.  It  can  be  seen  where  the 
ridges  occur,  thus  giving  the  shapes  and  areas  of  the  water 
sheds  and  lines  of  natural  drainage,  and  the  comparative  dif- 
ferences in  elevations  of  all  points  are  readily  determined. 
From  this  information  the  engineer  can  lay  out  streets,  sewer 
systems,  drainage  systems,  water  mains,  parks— in  fact,  every- 
thing pertaining  to  city  planning." 

Next  month  a  brief  description  of  the  new  system  of  gar- 
bage disposal,  now  nearing  completion,  and  a  comprehensive 
outline  of  flood  prevention  plans  will  be  given. 
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The  Modern  City  and  Its  Problems 
If  newspaper  writers,  magazine  contributors,  reformers, 
and  agitators  generally  would  get  Frederic  C.  Howe's  recent 
book  on  "The  Modern  City  and  Its  Problems"  and  "read,  mark, 
learn  and  inwardly  digest"  the  same,  we  should  be  spared  a 
lot  of  half-baked  theories. 

Every  city  official  ought  to  sleep  with  this  book  under 
his  pillow.  There  are  thousands  of  new  men  in  city  politics 
all  over  the  United  States;  they  are  earnest,  clean  and  anxious 
really  to  serve  the  public.  In  this  book  they  get  the  perspec- 
tive they  need,  the  information  essential  and  the  ideals  indis- 
pensable. It  is  published  by  Charles  Scribner's  Sons,  Fifth 
avenue  and  4Sth  street,  New  York,  at  $1.50. 


Activated   Sludge    Experiments   in   Canada 
By  R.  0.  Wynne-Roberts,  Consulting  Engineer. 

The  City  Commissioners  of  Regina,  Canada,  on  the  writer's 
recommendations,  authorized  experiments  to  be  made  on  the 
treatment  of  sewage  on  the  latest  and  very  promising  method. 
There  are  two  galvanized  iron  tanks  with  glass  windows. 
Each  tank  is  4  feet  7%  inches  in  diameter  and  24  feet  deep, 
and  has  a  2-inch  outlet  pipe  secured  to  the  center  of  the 
floor.  The  capacity  of  each  tank  is  105  gallons  per  vertical 
foot  and  about  5  feet  6  inches  depth  of  sewage  was  treated, 
being  about  577  gallons  in  each  tank. 

No.  1  tank  was  treated  by  straight  air  blowing.  An  old 
Ford  automobile  engine  was  converted  into  an  air  compressor, 
and  an  old  steel  gasoline  barrel  was  made  into  an  air  re- 
ceiver. The  air  supply  pipe  is  slightly  enlarged  near  the  top 
to  allow  an  orifice  plate  with  %-inch  diameter  opening  to  be 
inserted  for  the  purpose  of  measuring  the  air.  The  air  pipes 
are  connected  across  the  top  and  bottom  of  the  tank  so  as 
to  equalize  the  pressure.  The  distributing  pipes  at  the  bot- 
tom of  the  tank  are  perforated  at  6-inch  centers  and  a  canvas 
sleeve  inserted  over  each  to  diffuse  the  air.  This  answered 
fairly  well  in  the  experimental  investigations,  but  something 
more  durable  will  be  required  for  permanent  work.  The  air 
receiver  smooths  out  the  oscillations  due  to  the  compressor 
and  makes  it  possible  to  maintain  almost  uniform  air  pressure. 
As  already  stated,  the  air  was  measured  by  means  of  a  %-inch 
circular  orifice;  a  water-gage  showed  the  difference  in  the 
pressure  on  the  inlet  and  outlet  sides  of  the  orifice  plate  and 
computations  were  made  according  to  recognized  formulas. 

No.  2  tank  was  aerated  by  injecting  air.  A  small  cen- 
trifugal pump  was  connected  to  the  central  outlet  and  de- 
livered the  sewage  back  again  by  a  vertical  pipe  which  has 
a  venturi  throat  cast  inside,  and  the  sewage  has  consequently 
to  pass  thru  the  constricted  throat  at  a  much  higher  velocity 
than  in  the  plain  pipe.     In  doing  so  it  draws  in  air  near  the 


elbow  and  the  mixture  of  sewage  and  air  is  driven  nearly 
to  the  bottom  of  the  tank,  where  it  strikes  a  cone,  which 
causes  the  sewage  and  air  to  spread  out  to  the  perimeter. 
The  air  in  this  case  is  measured  by  a  brass  plate  fixed  on  the 
air  inlet,  and  having  a  %-inch  orifice.  As  the  air  is  drawn 
in,  or  is  under  slight  vacuum,  the  negative  pressure  is 
measured  by  means  of  a  glass  tube  inserted  in  a  glass  vessel 
by  noting  the  height  to  which  water  is  raised  by  suction,  or, 
more  correctly,  noting  the  atmospheric  pressure  and  the 
pressure  in  the  air  intake. 

The  pump  was  difficult  to  control  under  the  conditions  of 
the  experiment,  as  too  great  a  delivery  of  sewage  would 
cause  a  greater  quantity  of  air  to  be  injected  than  was  re- 
quired, whilst  if  the  valves  were  checked  they  were  liable 
to  be  choked  by  the  sludge.  Consequently,  some  energy  was 
lost  and  was  converted  into  heat  in  the  sewage,  with  the 
result  that  the  temperature  of  Xo.  2  tank  rose  from  5S°  F.  to 
87°  F.  The  temperature  in  No.  1  tank  rose  to  GS°  F.,  but  this 
was  due  to  the  rise  of  the  atmospheric  temperature. 

The  air  compressor  and  centrifugal  pump  were  driven  by 
an  old  electric  motor;  no  record  was  kept  of  the  power  con- 
sumed inasmuch  as  the  pump  was  not  performing  its  full 
duty  and  some  of  the  air  was  allowed  to  waste. 

This  experimental  plant  is  located  in  a  spare  part  of  the 
boiler  room  of  the  power  house. 

The  experiments  were  started  on  May  18th,  1915,  when 
No.  1  tank  was  charged  with  raw  sewage  from  the  disposal 
works.  Xo.  2  was  started  on  May  20th.  Air  was  blown  in 
one  and  injected  into  the  other  for  two  days,  when  a  pailful  of 
concentrated  sew  age  from  houses  which  are  not  yet  connected 
to  the  sewers  was  poured  into  No.  2  tank.  Three  days  later 
another  pailful  was  poured  into  each  tank,  and  this  was 
repeated  about  seven  times. 

No.  2  tank,  being  warmer,  was  evidently  more  active  than 
Xo.  1,  for  a  copious  quantity  of  froth  was  generated.  In  both 
cases  the  sludge  and  liquid  changed  from  dull  slate-black 
color  to  brown. 

The  quantity  of  air  intended  to  be  supplied  was  at  the 
rate  of  15  cubic  feet  per  square  foot  of  tank  area  per  hour; 
this  was  fairly  well  maintained  in  No.  1  tank,  but  not  so 
well  in  Xo.  2  tank,  owing  to  the  valves  or  pump  being  choked 
with  sludge. 

Samples  of  the  tank  mixture  were  taken  daily  and  al- 
lowed to  stand  on  a  shelf  in  the  boiler  room,  but  no  odor 
was  emitted  other  than  that  of  earth.  The  sludge  subsided 
quickly,  leaving  a  yellowish  supernatant  liquor. 

"While  the  pails  of  concentrated  sewage  were  being  dumped 
into  the  tanks  the  odor  was  pronounced,  but  in  less  than 
five  minutes  no  smell  was  noticed.  When  it  was  proposed  to 
locate  the  tanks  in  a  part  of  the  boiler  room  the  men  made 
objections,   but   the   experiments   have   been    conducted    since 
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May  ISth  and  no  complaint  whatever  has  been  made  regard- 
isg  the  operations.  The  absence  of  smell  was  an  agreeable 
surprise  to  the  men  engaged  in  the  power  house. 

The  writer's  connection  with  the  experiment  ceased  on 
May  31st,  since  when  the  city  engineer,  Mr.  F.  A.  McArthur, 
has  had  charge. 

Acknowledgements  are  due  to  Mr.  E.  W.  Bull,  the  super- 
intendent of  light  and  power,  for  assistance  in  the  arrange- 
ment of  the  equipment:  to  Dr.  W.  W.  Andrews,  of  Messrs. 
Andrews  and  Cruikshanks,  for  suggestions  as  to  diffusers. — 
The  Canadian  Engineer. 


Novel  Concrete  Road  Plan  for  Curve  on  Grade 

The  new  pavement  on  the  road  between  the  two  Minne- 
sota villages,  Wayzata  and  Minnetonka  Beach,  is  a  part  of 
State  Highway  No.  2G,  and  is  of  concrete,  16  feet  wide,  6 
inches  thick  at  the  sides  and  8  inches  thick  at  the  center, 
with  transverse  joints  every  25  feet.  The  specifications  used 
were  practically  those  of  the  American  Concrete  Institute. 

A  very  interesting  detail  of  construction  and  one  which,  if 
proven  successful,  will  undoubtedly  be  widely  adopted  was 
in  the  separation  of  the  road  into  two  parts  on  a  moderately 
sharp  curve  lying  upon  a  5  per  cent,  grade.  Here  the  road 
consists  of  two  strips  each  8  feet  wide  and  separated  by  a 
crescent-shaped  opening.  This  is  illustrated  by  the  photo- 
graph which,  however,  was  taken  during  construction  and 
before  the  road  was  thoroly  cleaned  off  and  the  berms  leveled 
up.  This  separation  is  intended  to  cause  drivers  to  keep  to 
the  right  and  not  yield  to  the  natural  tendency  to  swing  to 
the  left  is  going  down  hill  and  to  the  right  in  going  up.  It 
is  reported  that  the  width  of  8  feet  for  each  of  the  two  divi- 
cions  on  the  curve  is  not  sufficient,  but  that  it  should  be  at 
least  10  feet,  especially  on  a  curve  with  a  grade  such  as  this 
one  hss. 

Ccnstructicn  was  by  the  Anson  Construction  Co.,  of  Minne- 
apolis, under  plans  and  specifications  furnished  by  the  Minne- 
sota state  highway  commission.  W.  E.  Stoopes  represented 
the  property  owners  as  engineer  in  charge.  We  are  indebted 
to  the  Universal  Portland  Cement  Co.  for  the  photograph. 


Pumps  for  City  Water  Works 

By  J.  E.  Craig,  Engineer  of  the  Board  of  Port  Commissioners, 

Jacksonville,  Fla. 

The  selection  of  pumping  machinery  for  modern  plants 
has  afforded  the  opportunity  for  the  making  of  many  mistakes 
in  judging  the  real  value  of  the  equipment  adopted.  City 
authorities  are  apt  to  consider  that  they  can  determine  the 


value  of  a  pump  as  well  as  an  engineer,  and  ignore  his  rec- 
ommendations, while  often  enough  the  engineer  designing 
water-works  plants  has  not  judged  aright  of  the  worth  of 
pumping  equipment  for  peculiar  conditions. 

For  pumping  service  in  villages  and  small  towns  where 
the  regular  domestic  supply  is  from  an  elevated  tank  the 
demand  is  for  a  pump  to  fill  the  tank  at  intervals  and  to 
furnish  direct  pressure  for  fire-fighting  purposes.  If  there 
is  available  a  reliable  source  of  cheap  electric  power,  motor- 
driven  turbine  pumps  or  triplex  plunger  pumps  are  desirable 
— the  latter  driven  thru  gears  by  electric  motors.  If  such 
electric  power  is  not  available,  triplex  plunger  pumps  driven 
by  gasoline  or  kerosene  engines  should  be  given  careful  con- 
sideration. These  machines  are  highly  desirable  for  inter- 
mittent service,  as  they  deliver  their  full  output  at  once  when 
started,  instead  of  requiring  such  time  as  is  necessary  to  raise 
steam  in  a  boiler  for  a  steam-driven  pump.  In  addition  to 
the  great  loss  of  heat  from  the  boiler  while  the  pump  is  not 
in  actual  operation,  the  inefficiency  of  all  small  direct  acting 
steam  pumps  almost  eliminates  this  type,  except  when  oper- 
ated in  connection  with  an  electric  lighting  system  which 
requires  that  steam  be  kept  up  most  of  the  time,  at  any  rate. 

In  considering  the  service  for  towns  which  use  from 
1,000,000  gals,  to  5,000,000  gals,  a  day  there  is  a  broader 
field  for  careful  consideration  as  to  the  actual  conditions  to 
be  met.  When  the  supply  is  taken  from  a  river  and  first  de- 
livered to  filter  beds  there  is  nothing  better  than  the  turbine 
pump  for  this  service,  as  a  low  and  practically  constant  head 
is  to  be  operated  against.  The  turbine  pump  may  be  driven 
either  by  an  electric  motor  or  steam  engine,  as  the  local 
conditions  demand.  Where  the  source  of  supply  is  wells  in 
which  the  water  does  not  rise  to  the  surface  the  engineer 
may  consider  several  methods.  One  is  the  direct  acting  deep 
well  pump  with  the  steam  cylinder  at  the  surface  and  the 
water  piston  near  the  elevation  of  the  source  of  water,  actu- 
ated thru  a  long  vertical  piston  rod.  One  of  the  best  examples 
of  this  system  is  at  Memphis,  Tenn.  The  Memphis  supply  is 
interesting  because  such  a  large  city  is  supplied  from  a  great 
many  wells  scattered  for  a  considerable  distance  and  flowing 
into  a  masonry  tunnel  which  is  nearly  100  feet  below  the 
surface  of  the  ground  and  which  discharges  by  gravity  into 
a  sump  at  the  pumping  station.  The  steam  cylinders  of  the 
vertical  pumping  engines  are  in  the  engine  room  at  the  sur- 
face of  the  ground,  while  the  water  cylinders  are  far  below, 
near  the  surface  of  the  water.  These  engines  have  given 
excellent  service. 

Small  pumps  of  the  usual  deep  well  type  are  liable  to  give 
considerable  trouble  with  the  water  piston  and  valves  far 
below  the  surface  of  the  floor  and  where  they  cannot  be 
inspected,  as  the  ordinary  deep  well  pump  has  its  piston  rod 
and  water  cylinder  in  a  well  usually  less  than  1  foot  in  di- 
ameter. The  pumps  at  Memphis  are  in  a  sump  large  enough 
to  give  ample  access  even  at  the  bottom  for  attention  and 
repairs  to  the  water  cylinders. 

In  some  parts  of  the  country  where  the  source  of  ground 
water  is  not  more  than  30  or  40  feet  below  the  surface  the 
ordinary  duplex  steam  pressure  pumps  are  put  in  a  sump, 
far  enough  below  the  surface  so  that  water  can  be  drawn 
from  the  natural  source  with  a  suction  lift  of  not  more  than 
15  feet.  This  arrangement,  which  subjects  the  pumps  to 
possible  submergence  if  the  level  of  the  ground  water  should 
rise,  and  from  the  usual  dampness  and  inaccessibility  of 
SU(  h  places,  is  in  small  favor.  In  the  rice  fields  of  Louisiana 
and  Texas  a  submerged  vertical  turbine  pump  in  the  bottom 
of  the  well,  driven  thru  a  vertical  shaft  either  with  a  belt, 
or  electric  motor,  has  found  considerable  favor. 

For  a  reliable  method  of  raising  water  from  a  considerable- 
depth  probably  there  is  nothing  better  than  compressed  air. 
The  air  lift  leaves  much  to  be  desired  in  the  matter  of  total 
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efficiency,  but  its  reliability  of  operation  and  durability  offset 
this  objection.  The  entire  engine  is  in  the  pumping  station. 
One  compressor  can  raise  water  from  one  well  or  many,  and 
they  may  be  scattered  widely.  When  the  available  funds  will 
provide  a  compressor  with  Corliss  valve,  steam  cylinders  and 
condensers  and  two-stage  compression,  if  the  required  pres- 
sure warrants  this,  very  satisfactory  operating  efficiency  is 
obtained. 

In  the  choice  of  pumping  engines  for  the  smaller  cities, 
which  require  between  1,000,000  and  5,000,000  gallons  daily, 
there  is  a  slightly  wider  range  of  equipment  from  which  to 
make  a  choice  to  meet  the  conditions  of  the  individual  instal- 
lation. In  this  class  of  pumping  station  24-hour  attention  is 
usual.  Most  such  cities  operate  an  electric  lighting  system 
in  connection  with  the  pumping  station,  which  requires  that 
boilers  be  kept  in  operation  constantly.  Under  this  condition 
the  choice  lies  between  several  arrangements  with  steam  as 
the  motive  power.  When  the  engines  operating  the  generators 
are  of  high  efficiency,  ample  capacity,  and  in  duplicate,  electric 
motor-driven  pumps  give  excellent  total  efficiency.  The  higher 
steam  efficiency  obtainable  from  the  steam  engine  often  more 
than  balances  the  loss  in  electrical  equipment.  Either  turbine 
pumps,  direct  connected  to  electric  motors,  or  triplex  plunger 
pumps,  motor-driven  thru  gears,  are  available. 

It  is  usually  demanded  of  pumping  engines  that  they  de- 
liver the  normal  domestic  consumption  against  about  50  lbs. 
to  the  square  inch,  for  more  than  95  per  cent,  of  the  time  in 
operation,  and  yet  be  capable  of  furnishing  this  same  output 
and  considerably  more  for  fire  streams,  at  125  lbs.  to  the 
square  inch,  or  more.  This  condition  means  the  engine  must 
operate  95  per  cent,  of  the  time  at  about  40  per  cent,  load, 
or  at  times  of  fire  at  more  than  100  per  cent,  overload,  de- 
pending on  whether  the  engine  is  designed  for  its  rated  service 
at  domestic  or  at  fire  pressure.  To  meet  these  requirements 
two  turbine  pumps  can  be  operated  in  series  for  fire  pressure 
and  either  operated  singly  for  domestic  service. 

To  have  duplicate  equipment,  either  set  of  which  is  capable 
of  meeting  any  reasonable  daily  demand  for  both  domestic  and 
fire  service,  is  absolutely  essential  for  a  first-class  water-works 
pumping  station.  To  meet  this  condition  will  require  much 
idle  equipment,  or  operation  at  small  load  factor,  with  turbine 
pumps.  Triplex  plunger  pumps,  motor-driven,  give  good  ef- 
ficiency under  domestic  service  pressure,  and  will  deliver  the 
same  volume  at  double  the  pressure  when  required.  They 
are  reliable  and  worthy  of  careful  consideration  in  this  con- 
nection. For  service  of  this  character  duplex  direct-acting, 
tandem  compound,  or  triple  expansion,  condensing  pumping 
engines  are  probably  he  most  used.  Under  favorable  operat- 
ing conditions  a  duty  of  70,000,000  ft.-lbs.  per  1,000  lbs.  of 
steam  may  be  approached.  In  the  smaller  stations  of  this 
class  one  more  expensive  compound  engine  may  be  installed, 
which  will  do  most  of  the  work  with  reasonable  efficiency, 
and  one  Standard  Underwriters'  Steam  Fire  Pump,  which 
will  serve  to  aid  in  giving  fire  service,  and  can  furnish  do- 
mestic supply  also  when  the  more  efficient  engine  must  be 
stopped  for  repairs. 

In  many  of  the  stations  delivering  5,000,000  gals,  a  day 
or  more,  vast  sums  of  money  are  wasted,  either  thru  the 
operation  of  equipment  unsuited  to  the  conditions,  or  equip- 
ment that  would  be  inefficient  under  any  conditions.  Here  it 
becomes  possible  to  make  interesting  comparisons  between 
present  and  final  economy.  Large  pumping  engines  may  be 
obtained  that  will  give  a  very  high  operating  efficiency.  Some 
in  daily  operation  are  giving  a  duty  of  about  200,000,000  ft.- 
lbs.  per  1,000  lbs.  of  steam.  These  engines,  of  course,  repre- 
sent considerable  capital,  and  the  problem  before  the  engi- 
neers is  to  determine  how  large  an  investment  the  proposition 
will  warrant.  It  is  possible  to  purchase  costly,  high-duty 
engines    and   operate    them    under    such    conditions    that    the 


interest  on  the  first  cost  of  the  engine  is  more  than  the  sav- 
ing effected  by  their  higher  efficiency  in  operation. 

For  the  smaller  stations  in  this  class  the  horizontal  cross 
compound  crank  and  fly-wheel  type  of  condensing  engine  offers 
a  satisfactory  total  efficiency;  its  first  cost  is  much  less  than 
the  vertical  triple  expansion,  crank  and  fly-wheel  type,  and 
a  duty  of  125,000,000  to  150,000,000  ft.-lbs.  can  be  obtained. 

In  the  larger  stations,  using  only  engines  of  a  daily  capaci- 
ty of  12,000,000  gals,  or  more,  every  factor  should  be  consid- 
ered before  any  but  the  vertical  triple  expansion  type  of  en- 
gine is  chosen,  if  the  necessary  money  can  be  secured  to  in- 
stall the  more  costly  type.  Data  should  be  obtained  as  to  the 
actual  daily  probable  output  during  the  term  of  service  of 
the  engine  and  the  cost  and  efficiency  of  the  two  general 
types  of  machines.  In  the  larger  pumping  stations,  when  the 
city  also  owns  its  electric  lighting  system,  there  is  a  pos- 
sibility of  securing  considerable  saving  in  the  joint  operation 
of  the  two  stations  by  having  a  turbine  pump  designed  to 
deliver  at  best  efficiency  the  average  domestic  consumption  so 
that  it  will  be  running  practically  constantly;  this  pump  to 
be  driven  by  a  synchronous  motor  so  designed  and  operated 
as  to  improve  the  power  factor  on  the  electric  circuit. — 
Cornell  Civil  Engineer. 


A  Novel  Drinking  Fountain 
To  install  a  public  drinking  fountain  within  the  front  of 
a  large  business  block  is  the  latest  accomplishment  of  a 
property  owner  in  Alhambra,  Cal.  This  fountain  is  shown  in 
the  accompanying  illustration.  It  is  of  a  strictly  sanitary  type 
and,  being  located  near  the  center  of  that  city,  is  extensively 
used  by  both  the  residents  of  the  city  and  visitors. 

This  fountain  was  planned  and  constructed  as  a  feature 
of  the  building,  an  indentation  being  left  in  the  face  of  a 
section  of  brickwork  located  between  two  storerooms.  The 
pipes,  both  intake  and  waste  water,  run  from  the  interior  of 
the  building,  thru  the  wall  at  a  point  near  the  lower  end  of 
this  indentation  and  out  to  the  fixture.  The  recess  is  of  suf- 
ficient depth  that  the  outer  edge  of  the  basin  comes  flush  with 
the  outer  face  of  brick  work,  thus  placing  it  entirely  out  of 
the  way  of  passersby.  The  front  of  this  building  is  of  a 
light  tan  color,  while  the  fittings  of  the  fountain  are  nickel 
plated  and  the  basin  white.  The  small  drinking  cup  is  lo- 
cated about  three  feet  from  the  surface  of  the  sidewalk. 


Construction  of  Bituminous  Surfaces  on  Country 
Roads 

Before  constructing  a  bituminous  surface  of  heavy  asphaltic 
oil  or  refined  tar  on  a  gravel  or  macadam  road,  all  depressions, 
ruts,  pot  holes  and  other  irregularities  should  be  completely 
eliminated  by  proper  repairs,  so  that  the  entire  road  surface 
is  even.  All  surplus  dust  must  be  removed  from  the  surface, 
preferably  by  the  ordinary  street  sweeper.  However,  hand 
brooms  may  be  used,  but  this  method  is  very  slow  and  ex- 
pensive. The  surface  should  be  swept  so  clean  that  the 
crushed  stone  and  pebbles  are  well  exposed.  Care  should  be 
taken,  however,  not  to  loosen  the  bond  on  the  road  surface. 
Should  any  spots  on  the  road  surface  show  signs  of  being 
loose  or  contain  a  surplus  of  fine  material,  it  is  often  necessary 
to  replace  them  with  new  material  or  to  bond  them  thoroly 
by  applying  a  small  amount  of  the  hot  bituminous  material 
before  the  surface  treatment  is  applied. 

Where  surface  treatments  are  applied  on  newly  built  roads, 
care  should  be  taken  to  insure  that  all  surface  stones  are  well 
bonded  and  all  voids  in  the  surface  filled  with  a  road  material 
before  the  oil  is  applied. 

There  are  three  things  that  should  be  watched  very  closely 
in  applying  bituminous  surfaces:  First,  that  the  road  surface 
is  uniform  and  thoroly  bonded;  second,  that  there  is  no  dust 
on  the  road  surface,  and  third,  that  the  road  surface  and  aH 
material  used  is  dry. 

The  application  of  the  bituminous  material  may  be  made 
either  by  hand  or  by  mechanical  methods.  When  applied  by 
hand,  the  ordinary  pouring  can  is  used  and  is  filled  from  a 
large  supply  tank  that  is  driven  along  beside  the  work.  It  is 
very  difficult  to  apply  the  bituminous  material  evenly  from 
the  pouring  can  and  where  such  a  method  is  used  it  is  neces- 
sary to  immediately  follow  the  application  with  a  heavy  brush 
broom  and  keep  sweeping  the  surplus  oil  ahead.  This  method 
of  applying  the  material  is  very  slow  and  expensive  and  is 
rarely  used  today  except  on  small  jobs  and  on  patch  work. 

There  are  a  great  many  different  types  of  mechanical  dis- 
tributers on  the  market,  and  it  is  not  difficult  to  secure  the 
necessary  apparatus  for  applying  the  hot  bituminous  material, 
if  a  mile  or  more  of  road  is  to  be  constructed. 

The  apparatus  which  is  used  by  the  state  highway  depart- 
ment has  been  designed  so  that  it  will  apply  either  light  or 
heavy  bituminous  material,  and  in  any  quantities  desired.  The 
apparatus  is  a  steel  tank  of  about  600  gallons  capacity, 
mounted  on  a  heavy  truck.  The  steel  tank  is  air-tight  and  is 
designed  to  withstand  an  internal  pressure  of  100  pounds  per 
square  inch.  At  the  rear  end  of  the  distributer  is  a  furnace 
which  will  burn  either  wood  or  coal  for  heating  the  tank.  A 
Westinghouse  air  pump  is  attached  to  the  front  end  of  the  dis- 
tributer and  this  is  connected  with  the  steam  roller,  so  that 
a  pressure  or  vacuum  can  be  secured  in  the  tank  very  quickly. 


A  gage  is  placed  at  the  top  of  the  distributer  for  regulating 
the  pressure. 

A  thermometer  is  attached  at  the  rear  end  to  indicate  the 
temperature  of  the  binder.  The  bituminous  material  is  car- 
ried from  the  tank  to  the  spray  by  a  flexible  metal  hose  which 
can  be  carried  by  one  man  and  permits  the  operator  to  apply 
either  large  or  small  quantities  as  desired.  Attached  to  the 
end  of  the  metal  hose  is  a  spraying  nozzle. 

Steam  is  conducted  from  the  steam  roller  to  the  nozzle 
by  a  %-inch  pipe.  The  arrangement  of  the  apparatus  is  such 
that  the  binder  is  forced  thru  the  1%-inch  hose  and  pipe  and 
as  it  is  discharged  from  the  nozzle  a  jet  of  steam  blows  into 
the  binder  breaking  it  into  a  fine  spray.  This  makes  it  pos- 
sible to  apply  the  bituminous  material  uniformly  over  the  sur- 
face of  the  road. 

The  apparatus  has  proven  to  be  very  satisfactory,  as  it 
will  apply  any  grade  of  binder  and  in  any  quantities  desired. 
The  force  with  which  the  binder  leaves  the  nozzle  aids  it  in 
penetrating  all  interstices  in  the  road  as  well  as  freeing  the 
stones  of  the  dust  coating  that  they  may  have. 

With  the  equipment  referred  to  above,  it  is  convenient  to 
have  the  binder  delivered  alongside  the  road  in  barrels  or  in 
metal  drums.  The  barrels  or  drums  are  then  emptied  into 
auxiliary  kettles  having  a  capacity  of  about  450  gallons  each. 
The  auxiliary  kettles  are  filled  and  heated  while  the  pressure 
tank  is  being  emptied.  The  practice  several  years  ago  was 
to  deliver  the  bituminous  material  in  railroad  tank  cars  to  a 
convenient  siding  where  the  material  was  heated  and  pumped 
directly  into  the  distributing  wagon  and  carried  to  the  road. 
This  system  may  be  used  to  some  advantage  when  light  road 
oils  are  used,  but  with  the  heavier  products  the  expense  con- 
nected with  heating  the  railroad  tank  cars,  the  time  required 
to  empty  same  and  the  distance  the  heating  plant  is  from  the 
work,  also  the  difficulty  of  having  sufficient  road  surface  pre- 
pared ready  to  receive  the  entire  8,000  or  10,000  gallons,  which 
is  the  capacity  of  the  steel  tank  cars,  makes  this  system  very 
impractical  and  it  has  accordingly  given  way  to  the  use  of 
auxiliary  heating  kettles  alongside  the  road.  With  the 
auxiliary  heating  kettles,  the  bituminous  material  may  be  de- 
livered in  wooden  barrels  or  metal  drums  and  used  as  needed. 

As  soon  as  the  hot  bituminous  material  is  applied,  it  should 
be  covered  lightly  with  torpedo  gravel  or  stone  chips,  free 
from  dust,  and  which  range  in  size  from  's  to  %  inch.  The 
gravel  or  chips  should  be  broomed  over  the  surface  of  the 
road  to  such  thickness  only  as  to  prevent  the  bituminous  ma- 
terial from  adhering  to  wheels.  On  heavily  traveled  roads  and 
where  the  road  receives  its  first  treatment,  better  results  can 
be  secured  by  applying  the  bituminous  surface  in  two  courses. 
The  first  treatment  should  have  about  %  gallon  of  material 
per  square  yard  after  which  it  is  sprinkled  with  torpedo  gravel 
or  chips  and  rolled.     The  second  application  of  %  gallon  per 
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square  yard  is  applied  and  the  surface  again  treated  with  sand 
or  stone  chips,  after  which  it  may  be  rolled  and  thrown  open 
to  traffic. 

The  entire  surface  treatment  should  not  receive  over  % 
gallon  per  square  yard  and  should  be  from  %  to  %  inches 
thick  when  completed.  It  will  require  about  1  cubic  yard  of 
torpedo  gravel  or  chips  for  every  125  to  150  square  yards  of 
surface  to  be  treated.  Excessive  thickness  in  the  mat  sur- 
face should  be  avoided  to  secure  the  best  results.  For  this 
reason,  the  machine  method  of  applying  bituminous  material 
is  much  preferred,  as  it  caa  be  applied  thinner  and  more  uni- 
formly.— From  Instructions  by  Illinois  State  Highway  Depart- 
ment. 


Street  Cleaning  in  Calgary 

The  following  information  relative  to  costs  of  operation  of 
two  electro-pneumatic  flushers  and  sprinklers  furnished  the 
city  of  Calgary,  Alberta,  by  the  General  Motors  Company,  is 
quoted  from  report  of  W.  H.  Cuddie,  superintendent  of  street 
cleaning  of  above  city: 

This  department  has  been  able  to  turn  over  to  the  public 
works  general  eight  teams  of  horses,  which  have  been  used  on 
grading  machines,  enabling  the  city  to  get  comparatively  that 
much  more  street  graded.  The  highest  day's  run  for  electric 
motor  sprinklers  was  42  miles  for  eight  hours;  average  for 
the  two  months,  35  miles  per  eight  hours.  The  actual  time 
working  is  33  miles  per  eight-hour  day,  leaving  two  miles  for 
coming  and  going  from  garage,  i.  e.,  sprinkling  11  miles  three 
times  daily.  Average  flushing,  15  miles;  highest  night  flush- 
ing, eight  hours,  19  miles. 

Electric  motor  sprinkles 33  miles  of  street 

Horse-drawn  sprinkler  sprinkles 11  1/5  miles  of  street 

Therefore  electric  motor  sprinkler  in  eight  hours  does 

the  work  of 3  teams 

Electric  motor  flusher  in  eight  hours  at  night  washes.. 

15  miles  of  street 

Horse-drawn  flusher  washes 7  miles  of  street 

Therefore  electric  motor  flusher  in  eight  hours  at  night 

does  the  work  of 2  teams 

Therefore  the  electric  motor  sprinkler  and  flusher,  day 

and  night,  does  the  work  of 5  teams 

DETAIL  COST  OF  OPERATING   EACH  G.   M.   C.   ELECTRIC    SPRINKLER  AND 

FLUSHER. 

Electricity   $  1.30 

Garage  charges    1.40 

Drivers'  wages  (one  day,  one  night) 6.00 

Rent  at  $10.00  per  month 40 

Special  battery  depreciation 1.00 

Total    $10.10 


DETAIL   COST   OF   OPERATING    EACH    HORSE-DRAWN    SPRINKLER    AND 

FLUSHER. 

Feed  per  team $     .80 

Horseshoeing,   repairs   to   harness,    share   of    stable   ex- 
penses, etc 50 

Driver's  wages    2.90 

Depreciation,  loss  of  stock,  etc 25 

Total    $  4.45 

Total  cost  of  running  motor  sprinkler  and   flusher  per 

day  of  1G  hours $10.10 

Total  cost  of  doing  the  same  work  with  five  teams 22.25 

Each   motor   sprinkler  and  flusher   saves   each   day  the 

sum  of  12.15 

Our  two  electric  motor  sprinklers  and  flushers  save  the 

city  each  day  of  1G  hours 24.30 

It  would  require  ten  teams  of  horses  and  equipment  to  do 
the  same  work.  I  have  not  calculated  the  saving  on  water  in 
favor  of  the  motor  sprinklers  and  flushers,  but,  judging  the 
work  of  both  machines,  I  would  say  that  the  motor  flusher 
uses  one-tenth  to  one-eighth  less  water  than  the  horse-drawn 
sprinkler  or  flusher  doing  the  same  amount  of  work. 

We  are  removing  water  tanks  off  motor  trucks  and  placing 
thereon  boxes  holding  six  yards  of  material,  for  hauling  snow, 
etc.,  off  streets  during  the  winter  months,  and  I  have  no  doubt 
but  that  each  truck  will  do  the  work  of  three  teams  of  horses. 

The  batteries  of  two  electro-pneumatic  combination  street 
flusher-sprinklers  are  carried  on  the  chassis  frame  instead  of 
being  suspended  underneath  it,  as  was  the  practice  in  the  ear- 
lier designs  of  electric  trucks. 

The  controller,  ampere-hour  meter,  safety  switch,  fuses, 
and  all  electrical  equipment  are  carried  under  a  water-proof 
hood  in  front  of  the  dash,  where  they  are  most  accessible  for 
inspection  and  care.  The  controller  handle  is  located  above 
and  concentric  with  the  steering  wheel.  Here  it  is  not  liable 
to  accidental  shifting  from  driver's  clothing,  and  in  case  of 
emergency  it  is  right  in  front  of  the  driver's  hand. 

The  tanks,  which  are  of  cylindrical,  standard  boiler  con- 
struction, have  dished  heads.  The  over-all  length  of  the  1,400- 
gallon  tanks  is  13  feet  10  inches,  the  over-all  diameter  being 
5  feet  3  inches.  The  water  intake  is  through  a  check  valve 
lpeated  in  center  of  rear  drum  head.  The  water  discharge  is 
controlled  thru  lever  gate  valves,  which  are  operated  by  hand 
levers  at  driver's  seat.  The  two  brass  flushing  nozzles  have 
universal  action,  and  can  be  worked  together  or  independently 
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of  each  other.  They  are  interchangeable  with  sprinkling 
nozzles. 

The  tank  is  filled  with  water  from  hydrants  until  the  gage 
at  rear  end  registers  80  per  cent,  of  the  pressure  on  the  hy- 
drant. (For  example,  if  the  hydrant  pressure  is  60  pounds, 
the  water  should  be  turned  off  when  the  gage  registers  48 
pounds. )  This  applies  only  when  taking  the  initial  pressure. 
The  valve  at  forward  end  of  by-pass  is  then  closed  to  hold 
the  compressed  air  in  the  air  chamber.  The  tank  of  water  is 
then  drained  by  opening  the  valve  at  rear  end  of  by-pass,  and 
opening  both  flushing  nozzles. 

When  the  tank  is  empty  we  close  valve  at  rear  end  of  by- 
pass and  both  flushing  nozzles,  then  open  valve  at  forward 
end  of  by-pass  and  again  connect  with  the  hydrant  and  fill 
the  tank,  taking  whatever  pressure  there  may  be  on  the  hy- 
drant up  to  60  pounds  as  indicated  by  the  gage.  This  com- 
pletes the  operation  of  charging  the  tank  with  the  initial  air 
pressure,  and  the  by-pass  valves  need  not  be  touched  again  as 
long  as  enough  water  remains  in  the  tank  to  prevent  the  es- 
cape of  the  air  pressure  thru  the  flushing  nozzles. 

Care  is  always  taken  to  leave  a  few  gallons  of  water  in  the 
dome  under  the  rear  end  of  tank.  This  is  necessary  to  pre- 
vent the  air  pressure  escaping  thru  the  flushing  nozzles. 
When  the  air  pressure  gage  at  forward  end  of  tank  registers 
10  pounds,  it  indicates  that  the  tank  is  empty  except  for  the 
amount  which  should  remain  in  the  tank  to  hold  the  air  pres- 
sure, and  no  more  water  should  be  discharged  until  the  tank 
is  filled  again.  When  the  tank  has  been  entirely  drained  it  is 
necessary,  in  order  to  get  the  required  air  pressure,  to  go  thru 
the  same  process  as  in  the  beginning. 


Business  Relation  Between  Contractor  and  Engineer 

By  H.  B.  BushneU.  Assoc.  M.  Am.  Soc.  Civil  Engineers,  Divi- 
sion Engineer  State  Highway  Department. 

There  is  a  more  or  less  prevalent  idea  among  many  tax- 
payers and  some  few  engineers  that  contractors  as  a  class 
are  dishonest.  This  opinion  is  generally  formed  by  a  very 
limited  experience  in  dealing  with  contractors  and  contract 
work. 

The  nature  of  a  contractor's  work,  especially  when  he  is 
engaged  on  public  work,  readily  yields  itself  to  criticism. 
Quite  often  we  hear  a  contractor  condemned  for  a  poor  piece 
of  work  when  the  blame  properly  belonged  on  the  engineer. 
There  have  been  instances  of  bridge  failures  and  examples  of 
unsatisfactory  roads  and  pavements  when  the  contractor  was 
entirely  innocent  and  yet  received  the  majority  of  the  blame. 
The  contractor  may  build  his  work  in  strict  accordance  with 
the  specifications  furnished  and  yet  be  blamed  by  the  general 
public  if  the  work  is  not  satisfactory. 

The  mistakes  of  engineers  are  frequently  shouldered  by 
the  contractor.  The  general  public  is  a  peculiar  and  fickle 
party  to  deal  with.  It  is  easily  influenced  and  very  seldom 
investigates  carefully  into  the  true  merits  of  a  case. 

During  the  past  year  the  writer  had  charge  of  a  piece  of 
work  built  by  a  contractor  who  was  a  stranger  to  him.  Be- 
fore the  work  started  he  made  inquiry  of  an  engineer  who 
had  had  some  business  dealings  with  the  contractor  as  to 
his  reputation.  He  reported  that  all  he  knew  about  the  man 
was  that  he  had  built  a  job  in  his  town  that  had  not  yet  been 
accepted,  and  the  general  impression  was  that  the  work  was 
improperly  done.  The  writer  found  from  his  experience  with 
this  same  contractor  that  he  was  strictly  square  and  honest, 
and  that  his  work  was  excellent.  As  a  matter  of  curiosity 
he  made  an  investigation  of  the  piece  of  work  that  was  the 
basis  of  the  local  engineer's  opinion  and  found  that  the  rea- 
son the  work  had  not  been  accepted  was  because  of  a  tech- 
nical error  in  the  legal  proceedings  involved.     The  legal  talent 


should  have  shouldered  the  blame,  yet  the  contractor  in 
reality  had  thrust  upon  him  an  unsavory  local  reputation 
thru  no  fault  of  his  own. 

Another  instance  occurred  in  a  small  municipality  in  the 
southeastern  part  of  this  state  a  few  years  ago.  Specifica- 
tions were  drawn  for  a  gravel  road.  The  mayor  of  the  town 
had  seen  some  gravel  roads  built  in  Indiana  without  the  use 
of  a  roller,  the  road  being  compacted  by  traffic  and  partially 
bonded  by  the  clay  tracked  on  from  the  side  roads.  He  con- 
ceived the  idea  that  if  a  little  clay  was  good,  more  would  be 
better,  so  he  had  a  clause  incorporated  in  the  specifications 
that  the  gravel  should  be  covered  with  a  6-inch  layer  of  yellow 
clay.  The  contractor  persuaded  the  mayor  that  6  inches  was 
excessive,  and  finally  had  the  depth  reduced  to  3  inches.  The 
road  was  built  as  specified.  The  writer  happened  to  visit 
this  town  shortly  after  the  road  was  completed  and  the  mayor 
asked  him  to  investigate  the  work.  As  you  would  imagine, 
the  clay  had  caused  the  gravel  to  ball  up,  leaving  the  surface 
a  series  of  humps  and  holes. 

The  property  owners  had  gotten  out  an  injunction  to  stop 
payment  for  the  work.  The  mayor  would  not  admit  that  the 
specifications  were  at  fault  and  was  making  an  effort  to  prove 
the  contractor  was  to  blame.  In  slang  terms  the  contractor 
was  being  made  the  "goat."  He  was  eventually  paid,  but  was 
compelled  to  go  to  court  for  a  settlement  and  to  subject  him- 
self to  unjust  criticism.  It  is  such  incidents  as  these  that 
have  had  much  to  do  with  creating  in  the  minds  of  the  gen- 
eral public  the  idea  that  contractors  are  dishonest. 

There  is  a  contractor  in  this  state  who  so  firmly  believes 
that  the  contractor  is  ultimately  blamed  for  the  success  or 
failure  of  a  finished  piece  of  work  that  he  refuses  to  bid  on 
work  where  the  specifications  do  not  meet  with  his  approval. 
He  claims  that  it  has  been  his  experience  that  the  general 
public  soon  forgets  the  specifications  and  the  engineer  that 
made  them,  but  that  they  do  not  forget  the  contractor.  If 
the  work  is  satisfactory,  he  gets  the  credit,  and  if  it  is  unsat- 
isfactory he  gets  the  blame.  In  so  much  as  he  depends  upon 
his  finished  work  for  his  reputation,  he  contends  that  he  can- 
not afford  to  take  any  chances  on  questionable  specifications. 
He  carries  the  point  so  far  he  will  not  bid  on  a  pitch  or  as- 
phalt filled  brick  pavement,  because,  in  his  estimation,  the 
only  proper  method  to  construct  a  brick  pavement  is  with  a 
cement  grout  filler. 

Do  not  infer  that  the  writer  thinks  that  all  contractors 
are  perfectly  honest,  or  that  they  should  be  classed  as  philan- 
thropists. There  are  dishonest  and  crooked  contractors,  the 
same  as  there  are  dishonest  men  in  other  lines  of  business 
activity.  All  of  them  will  bear  watching,  yet  the  crooked 
and  really  dishonest  contractor  is  the  exception  and  not  the 
rule. 

We,  as  engineers,  should  be  careful  that  our  experiences 
with  these  exceptional  cases  do  not  prejudice  us  so  that  we 
impose  unnecessary  hardships  and  restrictions  upon  the  men 
who  are  endeavoring  to  do  good,  conscientious  work. 

The  contractor  is  a  party  to  a  contract  the  same  as  the 
state,  county,  or  any  other  party  of  the  first  part,  and  is  en- 
titled to  certain  rights  and  privileges.  He  is  not  an  unde- 
sirable citizen,  or  a  necessary  evil,  but  is  a  very  necessary 
and  important  factor  in  the  development  of  improvements 
of  all  kinds. 

One  of  the  most  difficult  problems  confronting  the  engi- 
neer in  the  preparation  of  his  specifications  is  that  of  mak- 
ing them  rigid  enough  to  control  the  refractory  and  bad  con- 
tractor, and  yet,  at  the  same  time,  not  handicap  the  man  who 
is  sincere  and  straightforward  in  his  work. 

The  specifications  should  be  so  drawn  as  to  insure  good 
and  satisfactory  work  in  every  detail,  and  yet  at  a  cost  that 
is  not  excessive.     If  the  cost  were  not  a  consideration  it  would 
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be  an  easy  matter  to  prepare  specifications  that  would  abso- 
lutely hold  almost  any  contractor. 

The  cost,  however,  is  a  very  important  factor  and  must 
be  carefully  considered.  Any  unnecessary  restrictions  upon 
the  work  increases  the  cost  to  the  contractor  which,  in  turn, 
increases  the  cost  to  the  party  of  the  first  part. 

Many  engineers  and  county  superintendents  fail  to  appre- 
ciate the  effect  that  an  extremely  short  specified  period  of 
time  for  the  completion  of  a  piece  of  work  has  upon  the  cost. 
In  some  cases  the  difference  in  cost  might  be  small,  yet,  in 
general,  it  is  considerable.  Any  time  that  you  specify  a  time 
for  completion  so  limited  that  it  necessitates  starting  work 
immediately  upon  the  awarding  of  the  contract,  you  limit  the 
competition  to  contractors  who  have  outfits  that  are  idle,  or 
those  that  are  willing  to  buy  an  outfit  at  hurry-up  prices,  in 
which  case  the  increased  cost  is  charged  to  the  job.  There 
are  times  in  public,  as  well  as  private  work,  where  the  ad- 
vantages of  an  early  completion  of  a  given  piece  of  work 
more  than  offset  any  increased  cost.  As  public  officials,  we 
must  weigh  carefully  all  of  these  points,  and,  if  it  is  found 
to  be  good  judgment  to  require  special  restrictions,  provision 
for  the  added  cost  should  be  made  in  the  estimate. 

The  engineer  and  the  contractor,  while  representing  two 
sides  of  a  contract,  should  work  with  the  same  ultimate  end 
in  view,  that  is,  the  completion  of  a  satisfactory  piece  of 
work.  Naturally,  the  contractor  endeavors  to  secure  this  end 
with  the  least  cost  to  himself.  This  tendency  is  not  to  be  con- 
demned, as  it  is  simply  a  case  of  good  business  ability,  unless 
carried  to  such  an  extent  that  it  infringes  upon  the  speci- 
fications and  the  quality  of  the  work.  If  the  latter  case  exists, 
the  engineer  must  then  exert  the  powers  vested  in  him  and 
see  that  the  work  is  properly  done. 

An  engineer  may  assist  or  retard  a  contractor  in  many 
ways.  If  he  co-operates  with  him,  the  quality  of  the  work, 
as  a  rule,  is  improved,  for  most  contractors  are  human  and 
appreciate  this  attitude  on  the  part  of  the  engineer.  The 
party  of  the  first  part  benefits  not  only  in  having  a  better 
finished  product,  but  in  future  work;  benefits  in  price,  for 
when  a  contractor  knows  that  the  engineer  is  disposed  to  treat 
him  fairly  and  not  impose  unnecessary  hardships  upon  him, 
he  is  in  a  better  position  to  figure  closely  on  his  job. 

Some  engineers  assume  the  attitude  that,  if  the  work  is 
not  done  properly  they  will  not  accept  it  and  deliberately  let 
the  contractor  go  ahead  and  do  things  that  are  not  in  accord- 
ance with  specifications,  without  making  any  effort  to  correct 
the  faults.  This  method  is  to  be  condemned.  Often  infringe- 
ments are  the  result  of  ignorance,  and  in  such  a  case,  failure 
of  correction  is  an  injustice  to  the  contractor  and  poor  busi- 
ness policy  for  the  party  of  the  first  part.  If  the  work  is 
allowed  to  continue  in  an  unsatisfactory  manner  to  comple- 
tion, one  of  two  things  is  sure  to  happen,  either  the  work  is 
accepted  or  rejected.  If  accepted,  the  party  of  the  first  part 
is  not  getting  what  it  is  entitled  to  get,  under  the  provisions 
of  the  contract.  If  it  is  rejected  and  the  work  torn  out  and 
replaced,  the  party  of  the  first  part  is  obliged  to  undergo 
delay  and  the  inconvenience  that  always  results  from  such 
conditions.  A  compromised  job  is  rarely  satisfactory  to  any- 
body concerned  and  on  public  work  is  food  for  gossip  that  is 
almost  invariably  grossly  exaggerated,  no  matter  how  care- 
fully and  fairly  the  settlement  was  adjusted.  Compromise 
settlements  for  inferior  work  have  been  made  in  the  past  and 
will,  of  necessity,  be  made  in  the  future,  but  every  effort 
should  be  made  to  avoid  them.  The  occasion  is  rare  when  the 
contractor  will  deliberately  disobey  the  instructions  of  the 
engineer.  There  are  occasionally  cases  on  public  work  where 
the  contractor,  thru  some  political  connections,  or  friendship, 
figures  that  he  can  override  the  engineer  and  secure  an  ac- 
ceptance thru  what  is  commonly  called  "pull.''     Such   occur- 


rences were  much  more  common  in  the  past  than  they  are  at 
present,  altho  there  are  yet  some  few  contractors  that  are  not 
educated  up  to  this  point. 

The  engineer  should  exert  every  effort  to  secure  for  the 
party  of  the  first  part,  a  satisfactory  piece  of  work  and  all 
that  can  reasonably  be  expected  under  the  specifications.  He 
should  not,  however,  abuse  the  powers  vested  in  him  to  im- 
pose useless  hardships  upon  the  contractor.  There  are  times 
where  it  becomes  the  duty  of  the  engineer  to  protect  the  con- 
tractor from  unjust  demands,  made  by  the  party  of  the  first 
part.  An  occasion  of  this  kind  happened  in  Henry  county 
some  three  or  four  years  ago.  A  bridge  company  had  con- 
tracted to  build  a  structure  within  a  given  period,  which  ap- 
peared to  everybody  concerned  a  very  reasonable  time.  Work 
started  very  shortly  after  the  contract  was  awarded.  Quick- 
sand was  encountered  in  the  footing,  the  river  rose  twice, 
flooding  the  cofferdams  and  the  canal  broke,  cutting  off.  for 
the  time  being,  transportation  facilities  for  material.  As  a 
result  of  these  unforeseen  difficulties  the  work  was  not  com- 
pleted within  the  time  limit  required  in  the  contract.  It 
was,  however,  completed  in  a  very  satisfactory  manner  and 
at  a  big  loss  to  the  contractor,  yet  in  spite  of  these  facts,  the 
bridge  committee  endeavored  to  enforce  a  penalty  on  the  con- 
tractor because  the  work  was  not  completed  within  the  speci- 
fied time  and  produced  a  written  opinion  from  a  local  at- 
torney in  which  the  claim  was  made  that  acts  of  God,  labor 
difficulties,  strikes,  etc.,  afforded  no  excuse  in  the  sight  of 
the  law  for  a  contractor.  It  was  the  very  unpleasant  duty  of 
the  writer  to  attempt  to  persuade  this  committee  that  they 
had  no  moral  or  legal  right  to  the  penalty,  as  the  contractor 
had  done  everything  in  his  power  to  complete  the  work 
and  that,  if  they  did  withhold  any  of  the  money  due  the  con- 
tractor they  were  actually  stealing  it.  It  is  much  easier,  at 
such  times,  to  follow  the  lines  of  least  resistance  and  stay 
out  of  controversies  of  this  kind,  but  a  man  does  not  deserve 
the  name  of  engineer  that  has  not  the  backbone  to  stand  up 
for  what  he  knows  to  be  right,  no  matter  whether  he  is  act- 
ing in  the  interest  of  the  contractor  or  the  public. 

The  old  saying,  "If  you  don't  expect  to  enforce  the  law 
take  it  off  the  statutes,"  holds  good  with  a  set  of  specifica- 
tions and  any  instructions  you  may  give  to  a  contractor.  Dis- 
obedience of  one  law  breeds  contempt  for  all  law  and  the  same 
is  true  as  regards  orders  given  to  a  contractor  that  are  not 
enforced.  Do  not  be  arbitrary  and  do  not  give  orders  unless 
they  are  necessary,  and  then  see  that  they  are  obeyed. 

In  starting  a  job  give  the  contractor  to  understand  exactly 
what  you  will  expect  of  him  and  that  you  stand  ready  to  as- 
sist him  in  any  way  possible  to  carry  on  his  work  in  an  effi- 
cient and  economical  manner,  but  that  in  turn  you  insist  that 
he  build  the  work  as  specified.  Such  an  understanding,  at 
the  start  of  a  job,  will  often  obviate  later  controversies  and 
insure  a  better  finished  product  for,  as  a  rule,  the  fewer  the 
controversies  the  better  the  completed  work. — Illinois  Higfi- 
toays. 


State  Expenditures  for  Highway  Construction 
An  attempt  to  obtain  exact  figures  from  every  state  as 
to  the  amounts  spent  by  the  states  during  the  fiscal  year  end- 
ing during  1914  has  shown  the  variability  in  methods  of  keep- 
ing accounts  and  making  reports  and  the  inaccuracies  of  the 
latter,  which  do  not  even  consist  with  themselves.  The 
methods  of  distributing  and  expending  funds  account  for  much 
of  the  difficulty  and  the  differences  in  custom  as  to  charging 
up  money  when  actually  spent  or  when  contracts  are  com- 
pleted and  finally  settled,  or  estimating  the  amounts  of  work 
done  during  the  year  without  reference  to  whether  it  has 
actually  been  paid  for,  much  of  the  remainder.  But  it  is 
often    difficult    to    distinguish    between    funds    used    for    con- 


August,  WIS 


ROADS  AND  PAVEMENTS 


75 


struetion  and  for  maintenance  and  practice  is  not  uniform 
as  to  charging  reconstructions  to  construction  or  to  main- 
tenance. In  too  many  cases,  however,  the  difficulties  are  due 
to  discrepancies  in  reports,  possibly  due  to  carelessness. 

With  these  provisos  the  following  is  given  as  a  fairly  close 
estimate  cf  the  actual  expenditures  during  fiscal  year  ending 
in  1914  from  state  treasuries  for  road  construction  and  con- 
taining little  paid  for  maintenance.  It  is  also  the  intention  to 
exclude  money  paid  by  counties,  townships  or  raised  by  direct 
assessments. 

Alabama    $      357,000 

Alaska    324.000 

Arizona    350,000 

Arkansas     Auto  fees  for  expenses 

California    1,000,000  to       1,500,000 

Colorado    301,000 

Connecticut    2,454,000 

Idaho    105  000 

Illinois     500,000  to  800,000 

Iowa   State  office  expenses 

Kansas,  for  expenses 11,000 

Kentucky     000,000 

Louisiana    100,000 

Maine   " 1,260,000 

Maryland     4,250,000 

Massachusetts    1,368,000 

Michigan     118,000 

Minnesota   1,480,000 

Missouri    78,000 

Montana    25,000 

Nevada,  state  engineer Office  expenses 

New   Hampshire 315,000 

New    Jersey 1,238,000 

New  Mexico 162,000 

New  York 5,000,000 

North   Carolina,   expenses 5,000 

Ohio    1,855,000 

Oklahoma,    expenses 23,000 

Oregon   189,000 

Pennsylvania   2,651,000 

Rhode  Island Office  expenses 

Utah    476,000 

Vermont    450,000 

Virginia     301,000 

Washington    1,261,000 

West  Virginia Expenses 

Wisconsin    1,230,000 

Wyoming    S,000 

Total   expenditures   by   3S   states, 

about     $29,995,000  to  $30,795,000 


Changes  in  the  Illinois  Road  Law 
S.    E.    Bradt,    of   the    Illinois   State    Highway    Commission, 
gives  a  statement  of  the  new  road  legislation  in  that  state, 
from  which  the  following  points  are  taken: 

Section  9  was  amended  by  placing  with  the  county  boards 
of  the  various  counties  the  duty  of  determining  the  type  of 
road  to  be  constructed  in  their  respective  counties,  i.  e., 
whether  an  earth  road,  a  gravel,  macadam,  concrete  or  brick 
road.  This  is  the  only  feature  in  connection  with  road  leg- 
islation passed  by  the  General  Assembly  that  is  looked  upon 
by  the  advocates  of  economic  road  construction  as  being  out 
of  line  with  progressive  road  work. 

Because  of  the  urgent  demand  for  the  immediate  improve- 
ment of  the  roads,  the  county  boards  in  some  counties  will 
be  obliged  to  construct  a  large  mileage  of  cheaper  first-cost 
roads  regardless  of  future  maintenance  cost,  rather  than  less 


mileage  of  more  permanent  roads  economically  adapted  to  the 
traffic  which  they  will  be  called  upon  to  carry.  While  this 
will  result  in  a  financial  loss,  because  of  heavy  maintenance 
and  rebuilding  costs,  it  has  a  large  measure  of  compensation 
in  serving  a  greater  number  of  people.  As  these  roads  wear 
out  demand  will  come  for  a  more  permanent  type  of  construc- 
tion, at  which  time  we  will  have  had  a  larger  experience,  both 
in  traffic  requirements  and  the  ability  of  different  road  ma- 
terial to  withstand  that  traffic. 

The  amendment  provides  for  giving  the  public  full  infor- 
mation as  to  the  cost  of  the  different  types  of  construction 
before  the  county  board  decides  that  question,  and  further 
requires  that  all  state  aid  roads  shall  be  built  according  to 
the  plans  and  specifications  and  under  the  supervision  of  the 
State  Highway  Department.  It  provides,  further,  that  where 
an  earth  road  is  constructed  the  county  shall  pay  the  cost  of 
maintenance,  and  that  where  a  gravel  or  macadam  road  is 
constructed  the  county  shall  pay  one-half  the  cost  of  mainte- 
nance and  the  state  one-half. 

This  change  in  the  maintenance  feature  of  the  law  removes 
the  only  objection  raised  by  the  State  Highway  Commission 
to  the  building  of  earth  roads  with  permanent  culverts  and 
proper  drainage  under  the  law  as  originally  passed.  Had  the 
1913  law  contained  this  same  maintenance  provision  which 
will  permit  the  construction  of  earth  roads,  every  one  of  the 
102  counties  of  the  state  would  have  accepted  state  aid,  in- 
stead of  only  92  counties. 

Section  9  was  also  amended  at  the  request  of  Cook  county, 
permitting  the  construction  of  state  aid  roads  thru  cities 
and  villages  of  20,000  or  fewer  inhabitants.  This  will  relieve 
"the  situation  in  Cook  county,  where  villages,  often  financially 
unable  to  improve  their  roads,  are  found  at  intervals  of  every 
few  miles. 

A  new  section  provides  for  the  calling  of  a  special  election 
to  vote  bonds  for  road  building  where  so  desired,  also  requires 
that  the  bonds  shall  mature  serially  and  all  within  twenty 
years;  further,  that  the  roads  shall  be  built  according  to  the 
plans  and  specifications  and  under  the  supervision  of  the 
State  Highway  Department,  and,  when  completed,  shall  be- 
come state  aid  roads,  to  be  maintained  by  the  state. 

Where  any  county  has  constructed  all  or  part  of  its  system 
of  state  aid  roads  at  its  own  cost,  that  county  may  use  its 
allotment  of  state  funds  toward  liquidating  any  unpaid  in- 
debtedness incurred  in  the  construction  of  said  road,  but  not 
exceeding  one-half  of  the  cost  of  the  same.  One  of  the  crit- 
icisms of  the  state  aid  feature  of  the  law  has  been  that  it 
works  too  slowly.  Many  of  the  people  say  they  want  roads 
now,  rather  than  wait  twenty  or  twenty-five  years  for  the  com- 
pletion of  the  system.  This  amendment  offers  the  counties 
where  the  people  are  willing  to  vote  bonds  the  opportunity  of 
building  all  or  part  of  their  state  aid  roads  in  three  or  four 
years,  and  then  using  the  state  allotment  to  repay  a  part  of 
the  bonds.  In  other  words,  the  counties  may  advance  the 
money  to  build  the  roads  and  pay  the  interest  on  the  bonds 
for  the  privilege  of  having  the  roads  to  use  now. 

There  is  no  question  as  to  the  equity  of  improving  roads 
thru  a  bond  issue,  provided  the  bonds  mature  serially  and  all 
within  the  life  of  the  improvement.  If  the  correct  type  of 
construction  is  used  to  meet  the  traffic  requirements,  then  the 
taxpayer  who  assists  in  paying  off  the  bonds  gets  value  re- 
ceived each  year  for  all  he  pays  and  is  entitled  to  assist  in 
paying  for  the  improvements. 

County  boards  are  permitted  to  take  over  the  maintenance 
of  the  proposed  system  of  state  aid  roads,  also  to  purchase 
the  high-priced  machinery,  such  as  tractors,  levelers,  steam 
rollers,  etc.,  and  lease  them  to  the  townships  for  the  improve- 
ment of  the  township  roads.  It  is  apparent  that  but  few  town- 
ships can  afford  to  own   this  class  of  machinery,  but   under 
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this  provision  the  county  can  own  it  and  all  of  the  townships 
can  receive  the  benefit. 

County  boards  may  accept  donations  from  cities,  villages, 
corporations  and  individuals  lor  the  purpose  of  improving 
the  state  aid  road  system,  and  thru  this  donation  or  otherwise 
to  elect  to  pay  more  than  one-half  the  cost  of  improvement  of 
any  section  of  state  aid  road. 

It  is  now  required  that  $3  to  $5  per  mile  for  each  mile  of 
earth  road  in  a  township  shall  be  set  aside  for  road  dragging 
purposes  and  that  this  fund  shall  be  used  for  that  purpose  and 
no  other. 


Proposed  Standard  Definitions  of  Road  and  Pavement 
Materials 

The  following  definitions  of  road  materials  were  submit- 
ted by  committee  D-4  on  standard  tests  for  road  materials  at 
the  eighteenth  annual  meeting  of  the  American  Society  for 
Testing  Materials: 

Bituminous  Materials. — Asphalts. — Solid  or  semi-solid  na- 
tive bitumens,  solid  or  semi-solid  bitumens  obtained  by  refin- 
ing petroleum,  or  solid  or  semi-solid  bitumens  which  are  com- 
binations of  the  bitumens  mentioned  with  petroleums  or  de- 
rivatives thereof,  which  melt  upon  the  application  of  heat, 
and  which  consist  of  a  mixture  of  hydrocarbons  and  their 
derivatives  of  complex  structure,  largely  cyclic  and  bridge 
compounds. 

Asphaltenes. — The  components  of  the  bitumen  in  petrole- 
ums, petroleum  products,  malthas,  asphalt  cements  and  solid 
native  bitumens,  which  are  soluble  in  carbon  disulphide,  but 
insoluble  in  paraffin  naphthas. 

Blown  Petroleums. — Semi-solid  or  solid  products  produced 
primarily  by  the  action  of  air  upon  liquid  native  bitumens 
which  are  heated  during  the  blowing  process. 

Carbenes. — The  components  of  the  bitumen  in  petroleums, 
petroleum  products,  malthas,  asphalt  cements  and  solid  na- 
tive bitumens,  which  are  soluble  in  carbon  disulphide,  but  in- 
soluble in  carbon  tetrachloride. 

Cut-Back  Products. — Petroleum  or  tar  residuums  which 
have  been  fluxed  with  distillates. 

Tars. — Bitumens  which  yield  pitches  upon  fractional  dis- 
tillation and  which  are  produced  as  distillates  by  the  de- 
structive distillation  of  bitumens,  pyrobitumens  or  organic 
materials. 

Coal  Tar. — The  mixture  of  hydrocarbon  distillates,  mostly 
unsaturated  ring  compounds,  produced  in  the  destructive  dis- 
tillation of  coal. 

Coke-Oven  Tar. — Coal  tar  produced  in  by-product  coke 
ovens  in  the  manufacture  of  coke  from  bituminous  coal. 

Dehydrated  Tars. — Tars  from  which  all  water  has  been 
removed. 

Gas-House  Coal  Tar. — Coal  tar  produced  in  gas-house  re- 
torts in  the  manufacture  of  illuminating  gas  from  bituminous 
coal. 

Oil-Gas  Tars. — Tar  produced  by  cracking  oil  vapors  at  high 
temperatures  in  the  manufacture  of  oil  gas. 

Pitches. — Solid  residues  produced  in  the  evaporation  or 
distillation  of  bitumens,  the  term  being  usually  applied  to 
residues  obtained  from  tars. 

Refined  Tar. — Tar  freed  from  water  by  evaporation  or  dis- 
tillation which  is  continued  until  the  residue  is  of  desired  con- 
sistency, or  a  product  produced  by  fluxing  tar  residuum  with 
tar  distillate. 

Water-Gas  Tars. — Tars  produced  by  cracking  oil  vapors  at 
high  temperatures  in  the  manufacture  of  carburetted  water 
gas. 

Normal  Temperature. — As  applied  to  laboratory  observa- 
tions of  the  physical  characteristics  of  bituminous  materials, 
is  25°  C.   (77°  F.). 


folid  Bituminous  Materials. — Those  having  a  penetration 
at  25°  C.  i77J  F. ) ,  under  a  load  of  100  g.  applied  for  5  seconds, 
of  not  more  than  10. 

Liquid  Bituminous  Materials. — Those  having  a  penetration 
at  25°  C.  (77°  F. ),  under  a  load  of  50  g.  applied  for  1  second, 
of  more  than  350. 

Semi-Solid    Bituminous    Materials. — Those   having  a   pene- 
tration at  25°  C.   (77°  F. ),  under  a  load  of  100  g.  applied  for 
5  seconds,  of  more  than  10,  and  a  penetration  at  25°  C.    I  77 
F. ),  under  a  load  of  50  g.  applied  for  1  second,  of  not  more 
than  350. 

Flux. — Bitumens,  generally  liquid,  used  in  combination 
with  harder  bitumens  for  the  purpose  of  softening  the  latter. 

Asphalt  Cement. — A  fluxed  or  unfluxed  asphalt  specially 
prepared  as  to  quality  and  consistency  for  direct  use  in  the 
manufacture  of  bituminous  pavements,  and  having  a  penetra- 
tion at  25°  C.  (77°  F. )  of  between  5  and  250,  under  a  load  of 
100  g.  applied  for  5  seconds. 

Straight-Run  Pitch. — A  pitch  run  to  the  consistency  de- 
sired,  in  the  initial  process  of  distillation,  without  subsequent 
fluxing. 

Native  Asphalt. — Asphalt  occurring  as  such  in  nature. 

Consistency. — The  degree  of  solidity  or  fluidity  of  bitumi- 
nous materials. 

Artificial  Asphalt. — Recommended  that  the  use  of  term  be 
discontinued. 

Road  Asphalt. — This  is  a  trade  term  not  subject  to  defini- 
tion. 

Liquid  Asphalt. — This  is  a  trade  term  not  subject  to  defi- 
nition. 

NoN-BiTUMrNOUs  Materials. — Chert. — Compact  silicious 
rock  formed  of  calcedonic  or  opaline  silica,  or  both. 

Crusher-Run. — The  total  unscreened  product  of  a  stone 
crusher. 

Granite. — A  granitoid  igneous  rock  consisting  of  quartz, 
orthoclase,  more  or  less  oligoclase,  biotite  and  muscovite. 

Granitoid. — A  textural  term  to  describe  those  igneous 
rocks  which  are  entirely  composed  of  recognizable  minerals. 

Matrix. — The  binding  material  or  mixture  of  binding  ma- 
terial and  fine  aggregate  in  which  the  large  aggregate  is  em- 
bedded or  held  in  place. 

Rubble. — Rough  stones  of  irregular  shapes  and  sizes, 
broken  from  larger  masses,  either  naturally  or  artificially,  as 
by  geological  action,  in  quarrying,  or  in  stone-cutting  or 
blasting. 

Soil. — A  mixture  of  fine  earthy  material  with  more  or  less 
organic  matter  resulting  from  the  growth  and  decomposition 
of  vegetation  or  animal  matter. 

Stone  Chips. — Small  angular  fragments  of  stone  containing 
no  dust. 

Tailings. — Stones  which,  after  going  thru  the  crusher, 
do  not  pass  thru  the  largest  openings  of  the  screen. 


Convict  Labor  on  Montana  Roads 

A  hundred  and  nineteen  miles  of  road  were  completed 
during  1914  by  the  Montana  prisoners,  many  miles  of  which 
were  thru  rough  and  hilly  country  where  the  work  was  very 
difficult.  Mr.  Conley  states  that  the  prison  labor  is  worth 
$3.00  a  day  to  the  state,  as  it  equals  free  labor  which  receives 
that  wage.  No  wage  is  paid  the  prisoner,  however,  and  his 
total  cost  to  the  state  is  only  60  cents  per  day.  For  this  rea- 
son the  warden  urges  that  the  state  allow  him  a  wage  from 
its  profits  which  could  in  many  cases  be  used  to  support  a 
prisoner's  dependent  family.  The  Montana  success  is  largely 
due  to  Warden  Conley  and  his  subordinates,  who  afford  every 
reasonable  liberty  to  the  prisoners  and  seldom  find  their  con- 
fidence misplaced. 
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Transcontinental  Highways 
The  three  cars  comprising  the  Lincoln  Highway  caravan 
which  is  making  the  7,000-foot  feature  film  of  the  transcon- 
tinental route  have  reached  Dixon,  I'll.,  somewhat  behind  their 
schedule,  owing  to  the  bad  weather  encountered  in  the  East, 
which  made  the  taking  of  pictures  impossible.  It  is  expected, 
however,  that  with  good  weather  the  trip  west  will  be  a  fast 
one  and  that  the  arrival  in  San  Francisco  will  not  be  greatly 
behind  the  date  originally  announced. 

Approximately  $30,000  will  be  spent  in  the  building  of  con- 
crete roads  on  the  Lincoln  Highway  in  Whiteside  county, 
Illinois,  this  year.  Most  of  the  work  will  be  in  Hopkins,  Mt. 
Pleasant  and  Union  Grove  townships.  Whiteside  county  has 
approximately  about  $12,000  for  concrete  construction,  the 
state  will  spend  an  equal  sum,  and  the  Lincoln  Highway  As- 
sociation has  allotted  Whiteside  county  two  thousand  barrels 
of  cement.  About  four  miles  of  concrete  road  will  result  this 
season. 

The  National  Old  Trails  Road  from  Washington  to  Los 
Angeles  and  San  Francisco,  by  way  of  the  old  National  Road, 
the  Santa  Fe  trail,  the  Camino  Real  and  less  prominent  old 
main  highways,  is  beautifully  illustrated  in  a  booklet  issued 
by  the  National  Highways  Association.  This  organization  has 
also  issued  a  booklet  descriptive  of  the  Lincoln  Highway.  Both 
contain  maps  of  their  respective  routes. 


Time  Study  on  Excavating  and  Handling  Material. 
There  are  few  hard-and-fast  rules  by  which  a  manager  can 
be  guided  in  handling  men  on  construction  work,  but  the  ac- 
companying table  may  in  some  measure  indicate  what  may  be 
expected  of  a  workman  under  average  conditions.  The  data 
in  this  table  were  compiled  from  a  study  of  the  construction 
of  a  steam-heating  line  for  the  Merchants'  Heat  and  Light 
Company  at  Indianapolis,  Ind. 

RESVTS  OF   A  TIME   STUDY  ON    STEAM-MAIN    CONSTRUCTION. 

Units  per  Man-Hour. 

Maxi-  Mini-  Aver 

Operation.  mum.  mum.  age. 

Removing  asphalt;   square  yards 1.00  1.29  1.45 

Removing  brick  pavement;  square  yards.  .     3.00  1.25  1.87 
Removing  concrete   ( both  hard  and  soft )  ; 

square  yards   3.30  0.57  1.70 

Excavating  and  wheeling;   cubic  yard*. .. .     0.55  0.25  0.40 

Laying  12-inch  pipe;   feet 1.25  0.33  0.S 

Setting  plates  and  rollers;  pair 1.5  1.0  1.ZS 

Covering  12-inch  pipe;   feet 15.5  5.3  7.G 

Laying  18-inch  tile;    feet 5.25  0.55  2.9 

Back-filling;   cubic  yards 0.44  0.16  0.3 

Concreting;   square  yard 0.6  0.3  0.42 

Sheeting;    foot    1.5  1.0  1.25 

Pulling  sheeting;    foot 6.12  4.45  5.0 

Laying  brick;   square  yards 0.89  0.31  0.62 

Loading   wagons;    cubic   yards 2.57  1.03  1.82 

*Note — Considerable   wheeling   of   materials    was  required   in 

alley  construction. 


Does  Convict  Road  Work  Pay? 

The  question  is  most  important,  as  the  continuance  of  the 
work  in  most  of  the  states  will  depend  on  its  economic  value. 

"The  national  committee  on  prisons  and  prison  labor  has 
been  investigating  this  side  of  the  convict  road  question  and 
has  received  a  most  encouraging  report  from  A.  D.  Williams, 
chief  road  engineer  of  the  state  of  West  Virginia. 

The  report  covers  the  work  at  Dana,  Kanawha  county,  and 
has  been  conducted  under  the  supervision  of  Mr.  M.  P.  Walsb 
for  a  period  of  ten  months,  half  of  which  was  thru  the  winter. 


From  November,  1914,  to  June,  1915,  the  measured  quan- 
tities on  the  Maiden  road  constructed  by  the  convicts  from 
the  Dana  camp  were: 

207  cu.  yds.  rubble  masonry   in  cement; 
115  cu.  yds.  rubble  masonry  in  dry. 
245  cu.  yds.  reinforced  concrete; 
22  lin.  ft.  24-inch  vitrified  pipe; 
220  lin.  ft.  18-inch  vitrified  pipe; 
408  lin.  ft.  12-inch  vitrified  pipe; 
895  cu.  yds.  foundation  excavation; 
22,386  cu.  yds.  unclassified  excavation. 
The  total  cost  of  this  work  amounted  to  $11,589.92,  while 
the  lowest  of  four  bids  received  from  private  contractors  for 
this  same  work  amounted  to  $15,418.05,  or  $3,819.13  more  than 
the   work    actually   cost   when   constructed   by   the   prisoners. 
Twenty-five  per  cent,  of  the  total  cost  of  the  work  was  there- 
fore saved  by  the  use  of  the  prisoners. 


Prices  for  Paving  in  Philadelphia 

The  bids  received  at  the  letting  of  July  13,  1915,  by  the 
Bureau  of  Highways  of  the  Philadelphia  Department  of  Public 
Works,  showed  a  total  of  the  low  bids  of  $483,439.58.  The 
low  bids  gave  the  following  average  unit  prices  for  the  dif- 
ferent kinds  of  work: 

Grading    $0,205  a  cu.  yd. 

Asphalt  paving  on  6-in.  concrete  base 1.431  a  sq.  yd. 

Vitrified   block   gutter   paving   on    6-in.   concrete 

base   2.147    "     " 

Vitrified   block   paving 2.191    "     " 

Repaving  with  asphalt  with  6-in.  concrete  base..   1.224    "     " 
Repaving  with  vitrified  block  with  6-in.  concrete 

base    2.028    "     " 

Repaving  with  wood  block  with  mortar  cushion 

and   6-in.  concrete  base 2.796    "     " 

Repaving  with  granite  block  with  6-in.  concrete 

base    2.915    "     " 

Resurfacing   with    asphalt    with     6-in.     concrete 

base    1.232    "     " 

Resurfacing    with     %-inch     of    asphalt,     heater 

method    0.690    "     " 

Surfacing  water-bound   macadam  3   inches,   with 

5-inch  broken  stone  base 0.961    "     " 

Surfacing  water-bound   macadam   4   inches,   with 

S-inch   Telford   base 1.118    "     " 

Concrete  gutters   1.139    "     " 

Resurfacing  with  bituminous  pavement,  with  5- 

inch    concrete    base 1.150    "     " 

These  prices  are  materially  lower  than  those  of  a  Mting 
late  in  May,  when  the  total  amount  of  work  was  $120,500. 


Vitrified  Paving  Brick 
Production  of  vitrified  paving  brick  or  block,  valued  at 
$12,500,S66  in  1914,  was  reported  from  twenty-eight  states. 
This  is  the  only  important  clay  product  whose  output  in- 
creased in  value  in  1914.  The  increase  was  $362,645,  or  2.99 
per  cent,  over  1913.  The  quantity  of  vitrified  brick  decreased 
27,356,000  brick  from  1913,  and  the  average  price  per  thousand 
increased  from  $12.66  in  1913  to  $13.42  in  1914.  Ohio  was  the 
leading  state  in  the  production  and  value  of  vitrified  paving 
brick  in  1914,  reporting  an  output  of  293,381,000  brick,  valued 
at  $3,682,230,  or  $12.55  per  thousand,  a  decrease  in  quantity  of 
11,010,000  brick,  but  an  increase  in  value  of  $373,255  over 
1913.  Ohio  reported  about  30  per  cent,  of  the  quantity  and 
value  of  the  vitrified  brick  of  the  country.  Illinois  ranks 
second,  reporting  157,176,000,  valued  at  $2,086,344,  an  increase 
of  23,238,000  brick  in  quantity  and  of  $203,145  in  value  over 
1913.  and  Pennsylvania  ranks  third. 
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CITY  ENGINEER'S  RECORDS  IN  FRANKFORT,  IND. 


By  I'.  II.  Boynton,  City  Engineer,  before  the  Indiana   Municipal  League. 


The  city  engineer  in  a  city  of  the  fifth  class  encounters 
many  and  varied  problems.  One  day  he  stakes  off  a  street  im- 
provement, the  next  designs  a  sewer,  the  next  has  to  convince 
some  outraged  taxpayer  that  he  is  really  paying  less  than  he 
ought  on  some  improvement,  the  next  has  to  settle  some 
neighborhood  quarrel  about  property  lines.  We  do  not  have 
a  division  of  streets,  a  division  of  sewers,  etc.,  to  which  things 
can  be  referred.  We  consider  ourselves  unusually  fortunate 
if  we  have  two  or  three  assistants  who  can  tell  a  tape  from  a 
rod. 

In  a  discussion  of  this  subject  it  must  be  kept  in  mind  that 
I  am  speaking  largely  from  my  experience  with  our  local 
conditions  at  Frankfort,  but  in  talking  with  other  engineers, 
I  find  that  these  conditions  are  typical  all  over  the  state. 

It  would  be  beyond  the  bounds  of  this  brief  discussion  to 
go  into  details  of  many  of  the  problems  that  confront  an  en- 
gineer in  the  smaller  cities,  therefore  it  is  my  intention  to 
only  touch  on  one  of  the  most  important,  but  usually  most 
neglected  parts  of  the  routine  work  of  the  engineering  de- 
partment, namely,  the  office  records.  It  is  a  difficult  thing,  as 
a  rule,  to  convince  the  members  of  the  common  council  of  the 
importance  of  keeping  a  complete  record  of  everything.  Usu- 
ally the  records  have  been  neglected  so  long  that  the  members 
of  the  council  view  the  necessary  expenditure  to  bring  them 
up  to  date  as  a  needless  waste  of  money.  Then  often  the  en- 
gineer, when  he  contemplates  the  vast  amount  of  work  nec- 
essary to  start  a  set  of  records  and  complete  them,  is  over- 
whelmed and  gives  up  the  idea.  His  predecessors  in  office  had 
been  too  careless  or  too  lazy  to  keep  up  the  records  and  he 
feels  that  he  is  not  bound  by  any  rules  to  do  another  man's 
work. 

Possibly  the  greatest  cause,  next  to  the  two  mentioned 
above,  for  neglecting  the  records  is  that  when  the  engineer 
should  be  compiling  his  records,  he  is  busily  engaged  in  out- 
side work  endeavoring  to  piece  out  his  salary.  Salaries  some- 
where nearer  in  proportion  to  the  duties  and  responsibilities 
placed  upon  the  engineer  would  remove  the  incentive  to  seek 
outside  work  and  thus  give  him  more  time  for  routine  office 
work. 

It  is  my  intention  to  discuss  briefly  a  system  of  office  rec- 
ords that  has  been  devised  for  my  office  at  Frankfort  and 
which  we  are  now  trying  to  perfect.  The  most  important  re- 
quirement of  a  system  of  office  records  is  that  they  be  elastic 
to  take  care  of  the  future  growth.  This  requisite  is  met  by 
means  of  card  indexes,  loose-leaf  binders  and  sectional  cab- 
inets. Filing  space  can  be  provided  as  needed  and  arranged 
to  suit  the  demands. 

The  most  important  thing  in  the  records  is  a  good  index 
to  enable  you  to  find  any  desired  information  in  the  quickest 
possible  time.  This  must  be  extremely  elastic.  In  indexing 
our  office,  we  adopted  the  card  index,  using  3x5  cards  and  one- 
third-cut  guides.  We  adopted  the  street  subdivision  and  I  be- 
lieve it  to  be  the  best  for  city  work,  as  95  per  cent,  of  the 
data  in  the  engineer's  office  relate  to  streets.  Each  street  has 
a  guide  behind  which  are  filed  all  index  cards  referring  to 
that  street.  The  data  referring  to  alleys  gave  us  considerable 
trouble,  but  finally  we  hit  upon  the  scheme  of  referring  all 
north  and  south  alleys  to  the  first  street  east  of  them  and  all 
east  and  west  alleys  to  the  street  south.  I  might  remark  that 
nearly  all  streets  in  Frankfort  run  east  and  west  and  north 
and  south.  The  alley  cards  are  filed  behind  a  guide  marked 
"Alleys"  and  are  further  subdivided  by  means  of  an  alpha- 
betical set  of  guides.  Behind  each  letter  are  filed  all  cards 
of  alleys  that  are  referred  to  streets  the  first  letter  of  which 


is  that  letter.  For  miscellaneous  data,  subject  guides  were 
used,  such  as  ordinances,  corporations,  pavements,  sewers,  etc. 
The  index  was  further  subdivided  by  the  use  of  colored  index 
cards.  All  data  relating  to  improvement  of  streets  or  alleys 
are  placed  on  buff  cards,  those -relating  to  sewers  on  salmon, 
those  relating  to  openings,  vacations,  etc.,  on  green,  those  re- 
lating to  grades  and  grade  lines  on  cherry,  those  relating  to 
property  on  blue,  and  unclassified  data  on  white  cards.  Any 
particular  subject  or  improvement  is  placed  on  one  card  with 
sufficient  notes  to  make  it  easily  found  and  on  this  card  are 
given  the  file  numbers  of  all  data  relating  to  this  subject. 

All  maps,  plans,  profiles,  etc.,  are  filed  in  a  large  cabinet 
containing  several  drawers,  to  each  of  which  is  assigned  a 
capital  letter.  Each  drawer  is  subdivided,  where  necessary, 
into  compartments,  to  which  are  assigned  lower-case  letters. 
The  drawings,  etc.,  are  assigned  consecutive  numbers  in  each 
compartment.  This  gives  a  file  number  consisting  of  a  capital 
letter,  a  lower-case  letter  and  a  number.  All  these  are  filed 
flat  unless  the  size  prohibits. 

Resolutions,  specifications,  etc.,  relating  to  improvements 
are  also  filed  in  this  cabinet.  All  such  data  of  any  particular 
piece  of  work  are  placed  in  a  folder  to  which  is  assigned  a 
file  number  consisting  of  drawer  capital  letter,  two  figures 
to  show  the  year,  and  a  decimal.  The  decimal  begins  at  one 
each  year  and  runs  consecutively  thru  the  year.  On  the  out- 
side of  each  folder  is  an  abstract  of  each  step  in  the  proceed- 
ing, showing  reference  to  the  record  of  the  council  proceed- 
ings, where  full  proceedings  can  be  found.  These  folders  were 
made  from  heavy  bill-poster  paper  purchased  at  a  local  print- 
ing office.  As  the  assessment  rolls  are  referred  to  most  fre- 
quently in  the  future,  they  were  placed  in  another  drawer  and 
were  given  the  same  file  number  as  the  folder  for  the  im- 
provement to  which  they  refer,  except,  of  course,  a  different 
drawer  letter  was  used. 

The  most  important  record  drawing  is  the  sewer  record. 
The  present  record  consists  of  a  bound  book  of  profile-plan 
paper,  but  we  have  started  work  on  a  new  record,  which  will 
be  in  a  loose-leaf  binder.  On  this  record  are  shown  the  plan, 
profile,  abutting  tracts  of  land,  location  of  each  house  connec- 
tion, all  appurtenances,  character  of  soil,  etc.  In  Frankfort 
no  house  can  be  connected  to  a  sewer  until  the  engineer  issues 
a  permit.  These  permits  show  the  plumber  making  the  con- 
nection, who  is  under  bond,  the  person  for  whom  the  connec- 
tion is  made,  and  what  it  is  proposed  to  connect.  These  per- 
mits are  numbered  consecutively  and  as  each  connection  is 
made,  the  permit  number  is  shown  on  the -sewer  record  and 
the  permit  filed  away. 

Record  maps  are  made  up  on  small  scale  plats  of  the  entire 
city  and  are  mounted  on  rollers  which  are  hung  on  the  wall. 
These  maps  are  seven  in  number.  First  is  a  sanitary  sewer 
map  on  which  are  shown  all  sewer  lines  in  service,  with  the 
sizes,  kind,  grades,  year  built,  etc.  Second,  a  storm  sewer  map, 
with  the  same  data  as  above.  Third,  a  water  works  and  heat- 
ing line  map,  on  which,  in  red,  are  shown  the  mains  of  the 
Frankfort  Water  Works  Co.,  with  all  appurtenances,  side  and 
kind  of  mains,  year  laid,  etc.  In  green  are  shown  the  mains 
of  the  Frankfort  Heating  Co.,  with  similar  data  as  above. 
Fourth,  a  gas,  telephone  and  other  sub-surface  structure  map, 
with  complete  data,  different  colored  ink  being  used  to  dis- 
tinguish them.  Fifth,  a  street  improvement  map,  showing 
the  kind  of  curb,  walk  and  pavement  on  each  street  and  alley. 
Sixth,  a  property  map,  to  which  I  will  refer  later;  and  sev- 
enth, a  monument  and  bench-mark  map,  of  which  I  say  more 
later. 
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In  connection  with  the  above  record  maps  is  kept  a  tabu- 
lated list  of  all  appurtenances,  such  as  manholes,  lampholes, 
flush  tanks,  fire  hydrants,  etc.  All  these  are  numbered  con- 
secutively in  the  order  they  are  built,  and  on  the  tabulated 
list  are  shown  all  dimensions,  date  built,  references  as  to 
location,  etc. 

Copies  of  all  ordinances  relating  to  the  department  are 
filed  in  a  loose-leaf  ordinance  record.  In  a  similar  manner, 
additions,  with  their  dedications,  are  filed. 

All  monuments  (of  which,  unfortunately,  we  have  very 
few)  are  numbered  consecutively  and  a  tabulated  list  is  kept, 
on  which  are  shown  sufficient  notes  and  ties  to  enable  accu- 
rate relocation. 

Bench-marks  are  also  numbered  and  the  record  shows  the 
datum  plane,  elevation,  location  and  by  whom  set. 

A  copy  of  the  ordinances  establishing  grades  is  filed  in  a 
grade  ordinance  book,  in  connection  with  which  are  grade 
sheets  drawn  to  scale. 

In  most  of  our  cities  the  engineering  department  is  also 
the  assessment  bureau.  Possibly  in  other  counties  in  the  state 
the  records  in  the  county  auditor's  office  are  in  such  shape 
that  a  person  can  find  property  owners  at  a  faster  rate  than 
about  ten  per  hour,  but  not  so  in  Clinton  county.  Last  winter 
we  started  work  on  a  property  record  and  now  have  it  nearly 
complete.  For  this  work  5x8  cards  were  used,  on  the  face  of 
which  appear  the  addition  (if  platted  ground),  block  and  lot 
number,  owner's  name,  a  brief  description  and  reference  to 
the  deed  record  in  the  county  recorder's  office.  On  the  back 
are  shown  all  special  assessments  made  against  the  property. 
These  cards  are  filed  in  a  card  index  cabinet  behind  guides 
showing  the  addition.  The  filing  of  the  unplatted  tracts  of 
ground  presented  a  rather  difficult  problem,  which  was  solved 
by  the  use  of  large-scale  standard  maps  in  connection  with 
the  property  record  map.  The  entire  city  was  divided  into 
thirty-seven  divisions  of  such  size  that  when  platted  on  a 
scale  of  1  inch  to  100  feet,  the  standard  maps  were  about  10 
by  25  inches.  Each  division  was  numbered  and  each  tract 
within  the  division  was  given  a  letter.  This  method  resulted 
in  giving  the  same  ease  in  locating  an  unplatted  tract  as  is 
usually  expected  for  platted  tracts.  These  cards  are  filed  be- 
hind guides  numbered  to  correspond  to  the  divisions.  The 
deeds  are  copied  on  3x5  cards  and  filed  behind  guides  num- 
bered to  correspond  to  the  deed  record  in  a  card  index  transfer 
case.  This  method  of  filing  the  deeds  was  used  only  after  ex- 
perimenting with  bound  books  and  loose-leaf  binders.  This 
record  requires  about  one  hour  per  week  to  keep  up  and  has 
proven  itself  to  be  one  of  the  most  useful  records  in  the  office. 
This  briefly  covers  what  records  we  are  at  present  endeav- 
oring to  keep  up  and  they  seem  to  cover  our  local  conditions 
very  well. 

I  feel  the  necessity  of  complete,  well-kept  records  in  the 
engineer's  office  cannot  be  over-estimated.  The  first  thing  is 
to  start  your  system  early  and  the  second  is  to  keep  everlast- 
ingly at  it.  Do  not  let  it  get  ahead  of  you.  If  you  do  not 
find  a  system  of  records  in  your  office,  take  off  your  coat  and 
wade  in.  It  may  be  hard  work,  but  you  will  feel  amply  re- 
paid when  some  old  fellow  of  the  curb-stone  engineer  type 
comes  in  and  asks  some  fool  question  and  you  are  able  to 
show  him  the  record  which  answers  his  question. 

The  city  engineer  in  cities  of  the  fifth  class  has  a  hard  road 
to  ride,  but  after  all,  when  our  work  is  done,  I  believe  we 
all  forget  the  rough  places  and  think  only  of  the  smooth 
riding  and  pleasant  experiences  we  have  had. 


vate  ownership.  The  number  of  municipal  plants  increased 
from  815  to  1,562,  or  91.7  per  cent.,  while  the  privately  owned 
plants  increased  from  2,805  to  3,659,  or  30.4  per  cent. 

This  total  of  5,121  central  electric  stations  is  consid- 
erably less  than  the  number  reported  in  commercial  di- 
rectories. The  report  explains  the  apparent  discrepancy  by 
stating  that  where  several  plants  are  under  one  ownership 
they  are  reported  as  one  establishment.  In  the  directories 
each  plant  is  regarded  as  a  unit  for  the  purpose  of  listing. 
The  report  takes  no  account  of  electric  stations  constructed 
primarily  for  the  heating  or  lighting  of  hotels  or  factories, 
even  if  some  of  the  electricity  is  sold  to  the  neighborhood. 

In  1902  22.5  per  cent,  of  the  stations  were  municipally 
owned.  Ten  years  later  the  percentage  of  such  stations 
had  increased  to  substantially  30  per  cent,  of  the  whole 
number.  In  total  income  the  commercial  stations  had  92.3 
per  cent.,  which  was  greater  than  1902,  when  the  com- 
mercial stations  constituted  a  larger  percentage  of  the  total. 
In  that  year  they  received  only  91.9  per  cent,  of  the  total. 

The  municipal  stations,  in  output,  fell  much  behind  in  the 
decade.  In  1902  they  produced  7.8  per  cent,  of  the  kilowatt- 
hours,  while  in  1912  their  production  fell  to  only  4.7  per  cent., 
which  is  less  than  their  percentage  in  1907,  when  it  was  4.9 
per  cent.  While  their  relative  production  fell  off  so  greatly, 
the  municipal  plants  greatly  increased  the  capacity  of  their 
gas  and  oil  engines,  having  no  less  than  20.2  per  cent,  of  such 
engines  in  1912. 

But,  while  the  percentage  of  gas  and  oil  engines  owned 
by  the  municipal  plants  increased  so  largely,  the  total  horse- 
power of  all  engines,  turbines,  waterwheels,  etc.,  fell  off  from 
8.7  per  cent,  in  1902  to  7.4  per  cent,  in  1912.  The  kilowatt 
capacity  of  the  municipal  dynamos  also  ran  down  from  9.4 
per  cent,  to  7.2  per  cent,  in  1912. 

The  total  income  of  municipal  stations  increased  from  $6,- 
965,105  in  1902  to  $23,218,989  in  1912,  or  233.4  per  cent.  That 
of  the  commercial  or  privately  owned  plants  increased  from 
$85,700,605  to  $302,155,599,  or  252.5  per  cent. 

The  total  expenses,  including  ordinary  repairs,  and  a 
proper  depreciation  account,  in  the  municipal  plants,  in- 
creased from  $5,245,987  in  1902  to  $16,917,165  in  1912,  an  in- 
crease of  222.5  per  cent.  The  total  expenses  of  the  commer- 
cial plants  rose  from  $68,081,375  to  $234,419,478,  or  244.3  per 
cent.  For  that  increase  in  total  expenses,  the  commercial 
plants  brought  about  an  increase  in  kilowatt-hours  from 
2,507,051,115  to  11,532,963,006,  or  an  increase  of  360  per  cent. 
For  their  increase  of  expenses,  the  municipal  plants  brought 
about  an  increase  of  kilowatt-hours  of  only  174.4  hours,  the 
increase,  in  figures,  being  from  195,904,439  to  537,526,730. 

During  the  five-year  period  from  1907  to  1912,  106  com- 
mercial stations  passed  into  the  hands  of  municipalities  and 
eighty  passed  out  of  the  hands  of  municipalities  into  the 
hands  of  private  operators.  The  greatest  increase  in  muni- 
cipal stations  took  place  in  a  group  of  states  composed  of 
Minnesota,  Iowa,  Missouri,  the  Dakotas  ,  Nebraska  and  Kan- 
sas.    The  number   in   those   states   jumped   from   274   to   399. 


Municipal    Ownership    Growth 
In   the    ten-year   period,    1902-12,    municipal    ownership    of 
electric  light,  heat  and   power  plants,  according  to  a  census 
bulletin  recently  issued,  made  a  much  longer  stride  than  pri- 
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Sewer  Pipe  Production 
Sewer  pipe,  with  an  output  worth  $14,014,767,  was  made  in 
twenty-eight  states  in  1914.  The  leading  states  in  the  pro- 
duction of  sewer  pipe  in  1914,  named  in  the  order  of  their 
importance,  were:  Ohio,  Missouri,  California,  Pennsylvania, 
Illinois,  Georgia,  Indiana  and  Iowa.  Ohio's  output  was  valued 
at  $4,691,719  in  1914,  a  decrease  of  $467,829  from  1913.  Mis- 
souri, on  the  other  hand,  showed  a  small  increase,  $22,347, 
from  $1,213,889  in  1913  to  $1,236,236  in  1914.  This  output  in 
California  decreased  from  $1,032,094  in  1913  to  $959,193  in 
1914,  a  loss  of  $72,901.  The  decrease  in  the  total  value  of 
sewer  pipe  in  1914  compared  with  1913  was  $857,336. 


Pan-American    Road    Congress 

The  Pan-American  Road  Congress  will  convene  Monday, 
September  13,  at  the  Municipal  Auditorium,  Oakland,  Cal. 
The  Congress  will  be  called  to  order  and  the  opening  address 
made  by  Hon.  Charles  W.  Gates,  Governor  of  Vermont  and 
chairman  of  the  executive  committee  of  the  Congress.  Ad- 
dresses of  welcome  will  then  be  made  by  Hon.  Hiram  W.  John- 
son, Governor  of  California;  Hon.  John  L.  Davis,  mayor  of 
Oakland,  and  Hon.  James  A.  Barr,  director  of  congresses  of 
the  Panama-Pacific  International  Exposition.  Responsive  ad- 
dresses will  be  made  by  George  TV.  Tillson,  president  of  the 
American  Road  Builders'  Association,  and  by  Fairfax  Harri- 
son, president  of  the  American  Highway  Association. 

Exclusive  of  the  opening  and  closing  sessions  there  will 
be  eight  sessions  devoted  to  the  presentation  of  papers  on  va- 
rious subjects,  and  their  discussions.  There  are  twenty-seven 
of  these  papers,  each  of  which  has  been  prepared  by  some  au- 
thority actively  engaged  in  the  work  concerning  which  his 
paper  treats.  The  discussions  which  follow  will  be  led  by  road 
builders  and  engineers  of  high  standing,  who  have  been  care- 
fully chosen  by  the  committee  with  a  view  to  bringing  out  to 
the  fullest  extent  all  possible  information  on  the  subject  un- 
der discussion.  The  set  discussions  will  be  followed  by  re- 
marks from  the  floor  of  the  Congress. 

About  forty  of  the  leading  authorities  on  road  and  paving 
subjects  in  the  United  States  and  Canada  have  already  ac- 
cepted designations  on  the  program,  which  fact  assures  the 
most  comprehensive  and  intelligent  treatment  of  all  subjects 
presented. 

Information  as  to  details  of  the  Congress  can  be  secured 
by  addressing  members  of  the  executive  committee,  as  fol- 
lows: Governor  Charles  TV.  Gates,  chairman,  Franklin,  Vt.: 
Major  TV.  TV.  Crosby,  Munsey  building,  Baltimore,  Md.;  James 
H.  MacDonald,  New  Haven,  Conn.;  J.  E.  Pennybacker,  TVillard 
Hotel,  Washington,  D.  C,  and  E.  L.  Powers,  150  Nassau  street, 
New  York  City. 

Among  the  acceptances  already  received  from  those  desig- 
nated by  the  committee  on  program  are  the  following: 

L.  TV.  Page,  Director,  U.  S.  Office  of  Public  Roads;  S.  E. 
Brandt,  Secretary,  Ilinois  Highway  Commission:  Henry  S. 
Graves,  Chief,  U.  S.  Bureau  of  Forestry;  Col.  E.  A.  Stevens, 
State  Commissioner  of  Public  Roads,  New  Jersey;  A.  N.  John- 
son, Bureau  of  Municipal  Research,  New  York  City:  William 
R.  Roy,  State  Highway  Commissioner,  Washington;  Paul  D. 
Sargent,  Chief  Engineer,  Maine  Highway  Commission;  Geo. 
\V.  Cooley,  State  Highway  Engineer,  Minnesota;  TV.  S.  Gear- 
hart,  State  Highway  Engineer,  Kansas;  N.  P.  Lewis,  Chief  En- 
gineer, Board  of  Estimate  and  App't.,  N.  Y.  C. :  J.  F.  Witt, 
Dallas,  Texas;  A.  B.  Fletcher,  State  Highway  Engineer,  Cali- 
fornia; Prof.  L.  S.  Smith,  University  of  Wisconsin:  A.  D. 
Williams,  Chief  Road  Engineer,  West  Virginia;   F.  F.  Rogers, 


State  Highway  Commissioner,  Michigan;  E.  R.  Morgan,  State 
Road  Engineer,  Utah;  W.  D.  Uhler,  Chief  Engineer,  Pennsyl- 
vania Highway  Department;  Curtis  Hill,  City  Engineer,  Kan- 
sas City,  Mo.;  M.  M.  O'Shaughnessy,  City  Engineer,  San  Fran- 
cisco: S.  D.  Gilbert,  Auditor,  State  Highway  Commission,  New 
York;  H.  E.  Breed,  First  Deputy  State  Highway  Commissioner, 
New  York:  T.  TV.  MacDonald,  State  Highway  Engineer,  Iowa; 
Lamar  Cobb,  State  Engineer,  Arizona;  Prevost  Hubbard,  U.  S". 
Department  of  Agriculture;  Dr.  J.  H.  Pratt,  State  Geologist, 
North  Carolina;  Henry  Welles  Durham,  formerly  Highway  En- 
gineer, Boro  of  Manhattan,  New  York  City:  G.  P.  Coleman, 
State  Highway  Commissioner,  Virginia;  H.  J.  Kuelling,  County 
Highway  Commission,  Milwaukee,  Wis. ;  A.  TV.  Dean,  Chief 
Engineer,  Massachusetts  Highway  Commission;  TV.  H.  Connell, 
Chief,  Highway  Bureau,  Philadelphia;  TV.  A.  McLean,  Chief 
Engineer,  Ontario  Highway  Commission;  W.  D.  Sohier,  Chair- 
man Massachusetts  Highway  Commission;  James  H.  MacDon- 
ald, formerly  Highway  Commissioner  of  Connecticut. 


Technical  Associations 


The  second  national  conference  on  concrete  road  building 
will  be  held  in  Chicago,  February  15  to  18,  1916.  Seventeen 
committees  have  been  named  to  submit  reports  on  such  sub- 
jects as  subgrade  preparation,  widths,  cross-sections,  aggre- 
gates, handling  materials,  organization  of  crews,  proportions 
of  materials,  placing  them,  reinforcing,  joints,  expansion,  fin- 
ishing, curbs,  maintenance,  specifications,  cost,  estimates  and 
inspection.  Dr.  \Y.  F.  M.  Goss  will  be  the  chairman  and  J.  P. 
Beck  is  the  secretary,  208  South  LaSalle  street,  Chicago,  111. 

The  annual  convention  of  the  American  Society  of  Civil 
Engineers  will  be  held  in  San  Francisco,  September  16-18.  A 
special  train  will  probably  leave  New  York,  September  9,  with 
stops  at  Niagara  Falls,  Colorado  Springs  and  the  Grand  Can- 
yon. The  society  party  from  the  South  and  Southeast  will 
leave  New  Orleans,  September  12.  The  business  meeting  will 
be  held  the  morning  of  September  16,  a  reception,  etc.,  on  the 
exposition  grounds  in  the  evening,  excursions  over  the  17-mile 
drive,  and  to  the  big  trees  on  the  18th  and  19th.  The  Inter- 
national Engineering  Congress  begins  September  20,  arrange- 
ments for  which  have  been  briefly  stated  heretofore. 

The  American  Public  Health  Association  meets  at  Roches- 
ter, N.  Y.,  September  7  to  10,  the  annual  conference  of  health 
officers  of  New  York  on  September  6,  and  the  meeting  of  the 
New  York  State  Sanitary  Officers'  Association  on  September  8, 
both  open  evening  sessions.  Public  health  education,  milk, 
death-rate  of  the  higher  age  groups,  administrative  control  of 
infectious  diseases,  are  the  subjects  of  discussion  at  the  work- 
ing general  sessions.  Good  programs  are  offered  by  the  sec- 
tions of  laboratory,  public  health  officials,  vital  statistics,  san- 
itary engineering,  sociology  and  industrial  hygiene. 


MISCELLANEOUS 


At  the  meeting  of  the  Indiana  Municipal  League  at  Lo- 
gansport,  July  7,  Milo  Feightman,  city  attorney  of  Hunting- 
ton, discussed  garbage  disposal;  Mayor  Volland.  of  Columbus, 
water  nitration;  Robert  Boynton,  city  engineer  of  Frankfort, 
the  city  engineer's  department;  Mayor  Clevenger,  of  Garrett, 
cleaning  the  city;  Controller  Crockett,  of  Lafayette,  taxation, 
and  Mayor  Smith,  of  Delphi,,  law  enforcement.  The  Logans- 
port  Commercial  Club  gave  the  organization  a  banquet.  Goshen 
was  chosen  as  the  next  place  of  meeting  and  the  officers 
elected  were  H.  K.  Volland,  mayor  of  Columbus,  president; 
Milo  Feightner,  city  attorney  of  Huntington,  first  vice  presi- 
dent; Henry  Schoelch,  mayor  of  Shilbyville,  second  vice  presi- 
dent; William  Crockett,  city  controller  of  Lafayette,  third 
vice  president;  William  A.  Books,  city  clerk  of  Goshen,  secre- 
tary; Elmer  Dean,  city  clerk  of  Columbus,  assistant  secretary; 
E.  G.  MeMahan,  city  controller  of  Richmond,  treasurer. 


first  placed  under  the  present  management.  Towns  seem  to 
have  better  success  than  cities  in  entering  this  field.  Much, 
of  course,  depends  upon  the  caliber  of  the  manager  and  the 
wisdom  of  his  policies.  North  Attleboro  has  been  exceedingly 
fortunate  in  this  regard,  and  the  constantly  improving  service 
and  constantly  reducing  price  are  his  best  testimonials." 


Civil   Service   Examinations 

The  U.  S.  Civil  Service  Commission  will  hold  examinations 
at  the  usual  places  as  follows: 

August  4,  5:  Ordnance  draftsman  in  U.  S.  navy  yard,  at 
$3.28  to  $5.04  a  day. 

August  17:  Senior  drainage  engineer  at  $2,220  to  $3,000, 
and  drainage  engineer  at  $1,800  to  $2,100  a  year,  in  Office  of 
Public  Roads  and  Rural  Engineering,  Department  of  Agricul- 
ture, in  the  field. 

August  IS:  Junior  drainage  engineer  in  Office  of  Public 
Roads  and  Rural  Engineering,  Department  of  Agriculture,  at 
$960  to  $1,600  a  year;  Assistant  curator  in  paleontology  in 
National  Museum  at  $1,500  a  year. 

August  18,  19:  Marine  engine  and  boiler  draftsman  in 
navy  yard  at  Portsmouth,  N.  H.,  at  $3.52  a  day;  Marine  en- 
gine draftsman  for  submarines  in  office  of  Inspector  of  Ma- 
chinery, Electric  Boat  Co.,  Groton,  Conn.,  at  $5.04  a  day. 

August  25,  26:  Junior  civil  engineer  and  junior  mechanical 
or  electrical  engineer  in  the  Engineer  Department  at  Large, 
and  to  qualify  for  an  examination  by  the  War  Department 
about  October  25,  1915,  for  commissions  as  second  lieutenant 
in  the  Corps  of  Engineers,  U.  S.  Army. 


Personal  Notes 

Mr.  Joachim  G.  Giaver,  who  for  the  past  seventeen  years 
has  been  chief  engineer  of  structural  design  and  foundation 
for  D.  H.  Burnham  &  Co.,  opened  offices  for  the  practice  of  con- 
sulting engineering  at  751  Railway  Exchange  Building,  Chi- 
cago, where  he  intends  to  specialize  in  structural  design,  foun- 
dations and  building  engineering  in  general.  Mr.  Giaver  de- 
signed the  iron  supporting  frame  for  the  Statue  of  Liberty  on 
Bedloes  Island,  New  York  Harbor,  and  the  three-hinge  arch 
in  the  Manufacturers  &  Liberal  Arts  Building  at  the  Chicago 
World's  Fair,  which  is  still  the  largest  building  arch  in  the 
world.  He  introduced  spandrel  wind  bracing  in  the  modern 
steel  frame  building  and  was  the  first  to  drive  building  foun- 
dations to  rock  in  Chicago,  Milwaukee,  Detroit  and  other 
western  cities.  Another  innovation  was  the  use  of  reinforced 
steel  sheet  piling  as  a  retaining  wall  for  building  excavations 
in  large  cities.  Mr.  Giaver's  latest  skyscraper  is  the  new 
forty-story  Equitable  Life  Building,  in  New  York  City. 

Provost  Hubbard  has  recently  accepted  the  position  of  chief 
o  fthe  Division  of  Road  Material  Tests  and  Research  in  the  U. 
S.  Office  of  Public  Roads  and  Rural  Engineering,  and  has  re- 
signed as  chemical  engineer  in  charge  of  the  division  of  roads 
and  pavements  of  the  Institute  of  Industrial  Research. 

William  Plattner,  the  superintendent  of  the  municipal 
light  plant  at  North  Attleboro,  Mass.,  receives  a  compliment 
from  the  local  paper,  which  says  that  "North  Attleboro's  mu- 
nicipal light  plant  has  again  reduced  its  price  and  its  charge 
per  unit  is  now  two-thirds  of  what  it  was  when  the  plant  was 


Publications  Received 

Tariff  Series  No.  31  of  the  U.  S.  Department  of  Commerce, 
Bureau  of  Foreign  and  Domestic  Commerce,  is  a  preliminary 
report  on  registration  of  trade-marks  in  Latin-America,  giving 
details  of  official  procedure  in  securing  registration. 

The  Handbook  of  India,  issued  by  the  Bureau  of  Foreign 
and  Domestic  Commerce,  U.  S.  Department  of  Commerce,  as 
Special  Consular  Report  No.  72,  now  ready  for  distribution, 
contains  640  pages,  many  illustrations  and  a  large  map,  and 
can  be  obtained  of  the  Superintendent  of  Documents,  Wash- 
ington, D.  C,  for  $1. 

An  article  on  retail  public  markets,  by  G.  V.  Branch,  in 
(he  Year  Book  of  the  U.  S.  Department  of  Agriculture  for  1914, 
has  been  published  separately  as  Y.  B.  Separate  636,  and  can 
lie  obtained  on  request. 

The  Water  Department  of  St.  Louis,  Mo.,  has  issued  a  book- 
let as  a  souvenir  of  the  opening  of  the  new  purification  plant, 
which  contains  a  brief  and  handsomely  illustrated  description 
of  (he  Chain  of  Rocks  fillers,  the  largest  rapid  sand  filter 
plant  in  existence. 

A  Public  Health  Survey  of  Topeka,  by  Franz  Schneider, 
Jr.,  New  York  City,  May,  1914,  is  a  report  giving  a  thoro- 
going  survey  of  public  health  in  Topeka,  giving  detailed 
analyses  of  the  city's  vital  statistics,  the  results  of  special  In- 
spections of  the  city's  sanitary  conditions,  and  a  critical  ex- 
amination of  the  City  Health  Department.  It  reports  an  in- 
tensive investigation  of  the  sewer  system,  an  investigation  con- 
siderably fuller  than  that  reported  in  "Public  Health  in 
Springfield."  The  report  is  98  pages  in  length  and  is  illus- 
trated  with  13  maps,  4  charts  and  28  photographs.  It  is  not 
indexed. 

Public  Health  in  Springfield,  Illinois,  by  Franz  Schneider, 
Jr.,  New  York  City,  May,  1915,  also  is  based  on  a  thoro  sur- 
vey of  public  health,  in  general  the  most  complete  yet  made  by 
the  Department  of  Surveys  and  Exhibits.  The  discussions  of 
vital  statistics  and  communicable  diseases  are  fuller  than 
those  contained  in  the  Topeka  report.  This  report  also  con- 
tains a  comprehensive  survey  of  the  tuberculosis  situation  by 
Dixon  Van  Blarcom,  of  the  National  Association  for  the  Study 
and  Prevention  of  Tuberculosis,  and  some  interesting  material 
relating  to  the  venereal  diseases.  The  report  is  159  pages 
in  length,  is  indexed,  and  is  illustrated  with  14  maps,  38  charts 
and  27  photographs. 

A  Survey  of  the  Public  Health  Situation,  Ithaca,  N.  Y.,  by 
Franz  Schneider,  Jr.,  June,  1915,  is  typical  of  what  may  be 
done  in  the  way  of  a  comparatively  rapid  survey  of  the  public 
health  situation  in  a  small  or  moderate  sized  city.  The  report 
contains,  however,  the  results  of  an  original  investigation  of 
the  number  of  wells  and  privies  in  Ithaca  and  considerable 
other  material  unusual  in  a  survey  of  this  type,  material 
which  was  obtainable  through  the  presence  of  Cornell  Univer- 
sity.   The  report  is  illustrated  with  3  maps  and  6  photographs. 

Water  Purification  Plants  and  Their  Operation,  by  Milton 
F.  Stein,  assistant  engineer  of  design  of  the  Cleveland  filtra- 
tion plant,  is  a  manual  primarily  for  operators  of  water  puri- 
fication plants,' and  also  of  interest  to  water  works  chemists 
and  engineers.  It  contains  instructions  for  making  bacterial 
lesls,  handling  coagulants,  washing  filters  and  keeping  records, 
with  chapters  on  coagulation,  sterilization,  water  softening 
and  sedimentation,  and  descriptions  of  existing  plants,  and  is 
publshed  by  John  Wiley  &  Sons,  New  York,  at  $2.50. 
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A  Chimney  in  a  Cyclone 

The  accompanying  photograph  shows  the  plant  of  J.  F. 
Wilcox  &  Sons,  Council  Bluffs,  Iowa,  after  the  severe  cyclone 
of  March  23,  1913,  and  the  serious  destruction  of  the  build- 
ings by  the  wind,  whose  velocity  was  estimated  at  125  miles 
an  hour.     The  concrete  chimney  passed  thru  without  injury. 

This  chimney  is  147  feet  9  inches  in  height  and  the  inside 
diameter  at  the  top  is  6  feet.  The  shaft  of  the  chimney  tapers 
so  that  at  the  base  of  the  shaft  it  has  an  inside  diameter  of 
9  feet.  The  shell  of  the  chimney  also  tapers,  being  4  inches 
thick  at  the  top,  increasing  in  thickness  in  a  uniform  ratio 
so  that  at  the  base  it  is  10  inches  in  thickness.  A  concrete 
lining  4  inches  thick  is  provided,  which  lining  is  45  feet  in 
height  from  the  top  of  the  foundation. 

There  is  a  circular  air  space  between  this  concrete  lining 
and  the  outer  shell  of  the  chimney  4  inches  in  width.  The 
foundation  of  the  chimney  is  18  feet  square,  the  sides  of  the 
foundation  rising  vertically  to  a  height  of  2  feet  and  from 
that  point  being  sloped  into  the  shaft  of  the  chimney,  the 
height  of  the  sloping  part  being  1  foot  9  inches.  The  rein- 
forcement of  this  foundation  consists  of  four  layers  of  %-inch 
square  twisted  bars,  the  two  lower  layers  running  diagonally 
to  the  sides  of  the  foundation  and  forming  a  lower  network 
which  is  4  inches  and  8  inches  respectively  from  the  bottom 
of  the  foundation.  Above  this  there  are  two  layers  placed 
about  4  inches  above  the  diagonal  layers,  which  run  parallel 
to  the  sides  of  the  foundation  and  form  the  upper  network. 


The  reinforcement  of  the  shaft  of  the  chimney  consists 
of  %-inch  square  twisted  bars  for  vertical  reinforcement, 
which  bars  run  down  into  the  foundation  and  are  hooked  into 
the  horizontal  network  heretofore  mentioned.  The  horizontal 
rings  are  also  placed  in  the  shaft  at  14-inch  centers.  In  the 
lining  of  the  chimney  there  is  a  vertical  reinforcement  of 
^-inch  square  twisted  bars,  and  horizontal  rings  are  also 
placed  14-inch  centers  in  the  lining,  in  each  case  the  rings 
being  %-inch  round  bars. 

A  smoke  opening  4  feet  wide  and  12  feet  high  is  provided 
and  the  outer  shell  is  thickened  at  the  opening  and  additional 
reinforcement  is  placed  around  the  opening. 

The  concrete  in  the  foundation  is  composed  of  a  wet  mix- 
ture of  1  part  of  cement,  3  parts  of  sand  and  5  parts  of  gravel 
running  from  2  inches  down.  The  reinforcement  in  the  shaft 
and  inner  shell  is  composed  of  a  wet  mixture  of  1  part  of 
cement,  2%  parts  of  sand  and  4  parts  of  gravel  running  from 
1  inch  down. 

The  maximum  bearing  due  to  weight  and  wind  on  this 
chimney  is  4,080  pounds  per  square  foot.  The  soil  not  being 
of  very  good  bearing  quality,  it  was  decided  to  drive  piles, 
and  thirty-six  piles  having  a  bearing  value  of  18  tons  each 
were  driven  and  capped  with  G  inches  of  concrete  before  the 
foundation  was  poured. 

The  chimney  is  of  the  well-known  type  of  the  Wcbcr  Chim- 
in ■>   ( !o.,  of  Chicago,  111. 
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The   Centiped  Tractor  Truck 

A  new  combination  motor  truck  and  tractor,  designed  par- 
ticularly tor  trucking  over  country  roads,  has  been  designed 
and  placed  on  the  market  by  the  Phoenix  Manufacturing 
Company,  Eau  Claire,  Wis. 

This  tractor  is  handled  and  controlled  the  same  as  an  or- 
dinary motor  truck,  has  three  speeds  forward,  two,  four  and 
six  miles  per  hour,  and  reverse,  and  is  furnished  with  heavy 
transmission  gears  and  differential;  all  gears  housed  and  made 
as  near  dust-proof  as  possible. 

The  power  plant  consists  of  a  5%  by  7-inch  four-cylinder 
motor  for  burning  gasoline  or  motor  spirits  and  develops  50- 
h.p.,  brake  test,  at  700  revolutions.  This  motor  is  especially 
designed  for  heavy  trucking,  has  double  ignition  system,  same 
as  is  usually  furnished  in  motors  for  this  class  of  work.  Two 
gasoline  tanks  are  furnished,  one  under  seat  20  gallons  ca- 
pacity, one  in  rear  40  gallons  capacity.  Fuel  is  taken  from 
rear  tank  to  front  tank  by  means  of  a  hand  pump. 

"The  unique  design  of  the  wheel,"  states  W.  A.  Neal,  Jr., 
of  W.  A.  Xeal'&  Son,  Atlanta,  Ga.,  renders  possible  successful 
operation  on  soft  sand  and  mud  roads.  The  wheel  parts  are 
reduced  to  a  minimum,  and  ample  provision  is  made  for  pro- 
tection and  lubrication. 

"Most  of  the  hauling  done  by  the  Centiped  tractor  truck  in 
DeSoto  county,  Florida,  was  in  delivering  clay  from  a  clay  pit 
on  the  public  roads.  The  clay  pits  in  this  vicinity  are  located 
in  low,  fiat  hammock  land,  the  top  soil  consisting  of  a  black 
sandy  soil,  which  is  very  boggy  and  slippery  in  wet  weather. 
During  the  first  two  weeks  it  rained  almost  daily.  We  lost 
no  time 'with  the  truck  except  when  it  was  raining  too  hard 
to  enable  the  men  to  load  the  wagons.  Quite  often  we  would 
make  an  entire  trip  of  two  to  three  miles  while  it  was  actually 
raining.  At  times  the  land  for  a  half  mile  or  more  around  the 
clay  pit  was  covered  in  water  6  to  8  inches  deep.  Most  of  the 
time  we  had  to  use  a  gasoline  pump  to  keep  the  water  out  of 
the  clay  pit.  The  latter  part  of  our  demonstration  was  con- 
ducted during  the  very  dry  weather,  when  the  sand  was  as 
dry  as  a  powder  house.  This  enabled  us  to  observe  the  opera- 
tion of  the  machine  under  wet  and  dry  conditions. 

"During  the  wet  season  the  sand  portion  of  the  roads  was 
dry  and  heavy.  We  made  absolutely  no  preparation  in  the 
way  of  road  construction  from  the  public  roads  to  the  clay  pit, 
hauling  right  through  the  woods.  We  hauled  with  this  ma- 
chine six  clay  wagons,  carrying  two  yards  of  clay  on  each 
wagon,  or  a  load  of  5,500  to  6,000  pounds  on  each  wagon." 


Steel  Side  and  Curb  Forms 
The  curb  forms  recently  placed  on  the  market  by  the  R.  D. 
Baker  Company,  of  Detroit,  Mich.,  possess  many  of  the  fea- 
tures of  the  Baker  side  form.  They  have  the  same  device  for 
joining  sections,  which  enables  the  contractor  to  connect  or 
separate  them  instantly.     Slotted  holes  are  punched  at  regular 


intervals,  to  admit  tie  rods  which  hold  the  division  plates  in 
place,  lock  the  frames  and  prevent  sides  from  spreading.  In 
striking  the  forms  the  tie  rods  are  slightly  loosened  and  the 
division  plate  is  removed.  The  tie  rods  are  then  removed,  the 
sections  unlocked  and  the  forms  are  ready  to  reset.  This  type 
of  steel  side  and  curb  form  has  been  quite  extensively  used  by 
the  Wayne  county  board  of  road  commissioners. 

"One  of  the  biggest  items  in  producing  a  smooth,  even  con- 
crete road  surface,"  state  the  manufacturers,  "is  straight,  rig- 
idly erected  forms  along  which  to  run  the  'strike.'  Imperfec- 
tions in  this  respect  mean  that  the  surface  of  the  finished 
pavement  will  be  uneven,  wavy  and  annoying  to  traffic.  This 
waviness  is  one  of  the  chief  causes  of  deterioration  in  con- 
crete surfaces.  It  increases  the  jar  and  pound  of  traffic,  and 
shortening  of  life  of  the  pavement  is  a  natural  consequence. 


"If  wooden  forms  are  used,  it  is  essential  that  they  should 
be  capped  with  2-inch  angle  irons.  Boards  with  unprotected 
edges  warp  in  the  sun  in  the  course  of  a  few  days'  time  to  the 
point  where  they  are  almost  unmanageable  in  the  hands  of 
the  rail  setters,  and  the  upper  edge,  especially,  which  is  alter- 
nately wet  and  dry,  and  subjected  to  the  severe  abrasive  ac- 
tion of  the  strike,  soon  splinters  and  wears  until  the  forms  are 
useless.  Even  iron-capped  wooden  forms  are  unsatisfactory, 
because  the  iron  facing  only  partially  overcomes  the  tendency 
to  warping,  and  the  countless  nails  driven  into  them  and  the 
general  rough  treatment  to  which  they  are  subjected  renders 
them  worthless  in  a  very  short  time.  It  is  a  common  occur- 
rence for  the  entire  outfit  of  wooden  rails  to  be  replaced  four 
times  in  the  course  of  one  season." 


Albrecht  Excavator  and  Loader 
The  T.   L.   Smith  Co.  announce  that  they  have  purchased 
the  exclusive  manufacturing  and  selling  rights  of  the  Albrecht 
excavator   and   loader   and   are   in   position    to   make    prompt 
shipment  of  machines. 

This  means  that  one  of  the  largest  and  oldest  concrete 
mixer  companies  has  entered  the  dirt-moving  field.  As  this 
company  manufactures  a  broad  line  of  contractors'  equipment, 
the  Albrecht  excavator  and  loader  can  be  handled  to  good  ad- 
vantage. 

For  over  five  years  the  inventor,  John  H.  Albrecht,  has 
tried  to  market  this  really  wonderful  machine.  A  number  of 
these  Albrecht  excavators  and  loaders  were  sold  and  are  be- 
ing successfully  used  in  different  parts  of  the  United  States. 
Lack  of  capital,  however,  prevented  the  successful  develop- 
ment of  the  business.  Realizing  the  immense  field  in  which 
this  machine  could  be  used  to  advantage,  the  T.  L.  Smith  Co 
took  over  the  entire  business  of  the  Albrecht  Excavator  Co. 
Backed    by   their    world-wide    selling    organization    and    with 
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their  immense  resources,  the  T.  L.  Smith  Co.  will  be  able  to 
handle  the  ever-increasing  demand  for  this  machine. 

The  Albrecht  excavator  and  loader  is  well  described  by  a 
man  prominent  in  engineering  circles:  "This  machine  is 
half-way  between  a  hand  shovel  and  a  steam  shovel  and  will 
do  the  work  of  both."  It  does  away  with  the  big  gang  of 
shovelers.  The  wagons  do  not  have  the  long,  heavy  pull  out 
of  the  pit,  and  the  snatch  team  is  done  away  with,  for  the 
loading  is  done  on  the  surface.  Two  men  only  are  required  to 
operate  the  equipment;  one  man  in  the  pit  to  handle  the 
scraper  and  one  man  to  run  the  machine.  A  12-h.p.  horizon- 
tal gas  engine,  heavy  duty  type,  provides  ample  power  to  dig 
and  load  20  cubic  yards  per  hour.  This  machine  will  dig  at 
a  distance  of  100  feet  from  the  machine  and  at  any  desired 
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depth  for  ordinary  excavations,  at  the  rate  of  about  one  round 
trip  per  minute.  With  this  loader  you  can  plow  faster  than 
with  horses  and  load  as  fast  as  ten  men.  It  will  dig  at  any 
point  either  above  or  below  its  level,  and  over  a  big  area  cov- 
ering almost  a  half  circle  back  of  the  machine. 

The  Albrecht  excavator  and  loader  can  be  used  for  exca- 
vating for  big  foundations,  basements  and  drainage  ditches, 
for  back  filling,  for  loading  sand,  gravel  and  other  similar 
materials,  and  it  is  an  economical  investment  for  the  con- 
tractor who  handles  street  and  highway  paving.  It  can  be 
used  to  excellent  advantage  on  the  ordinary  roadway  in  place 
of  the  regular  horse  scraper. 

Additional  information,  prices,  etc.,  can  be  secured  by 
writing  to  the  T.  L.  Smith  Co.,  1172-A  Thirty-second  street, 
Milwaukee,  Wis. 


Trade  Notes 
The  general  office  of  the  Sandusky  Portland  Cement  Com- 
pany, which  has  been  located  in  Sandusky,  O.,  since  the  or- 
ganization of  this  company,  was  moved  to  Cleveland,  O.,  on 
August  1,  1915.  The  Cleveland  office  is  already  the  head- 
quarters of  the  treasurer,  secretary,  assistant  manager  and 
directors,  and  will  now  be  combined  with  the  offices  of  the 
president  and  general  superintendent,  and  the  sales,  publicity 
and  accounting  departments.  All  will  be  located  in  the  Engi- 
neers' Building.  The  business  of  this  company  has  increased 
greatly  in  the  past  few  years,  and  the  change  becomes  neces- 
sary to  handle  all  matters  with  promptness  and  dispatch. 


H.  S.  Atkinson,  attorney,  formerly  secretary  of  the  Ohio 
State  Highway  Department,  has  established  himself  as  a  con- 
tractors' special  representative,  at  505  Hartman  Building,  Co- 
lumbus, O.,  and  explains  the  nature  of  his  services  in  a  book- 
let which  he  will  send  on  request. 

A  fleet  of  five  KisselKar  trucks  have  been  driven  more  than 
50,000  miles  each  in  the  service  of  Alexander  H.  Revell  & 
Company,  furniture  dealers,  of  Chicago.  They  are  still  in  fine 
running  condition,  despite  the  fact  that  they  are  submitted  to 
the  hardest  kind  of  road  work,  both  urban  and  suburban. 

P.  W.  Gaylor,  who  has  been  for  the  last  year  in  Europe, 
as  general  representative  of  the  KisselKar,  has  returned  to 
this  country  with  many  interesting  side-lights  on  the  big  war. 
Mr.  Gaylor  says  that  American  motor  trucks,  as  a  rule,  have 
been  giving  very  satisfactory  service  in  the  field,  altho  the 
work  is,  of  course,  of  a  very  grilling  character.  Mr.  Gaylor 
is  convinced  that  the  war  will  be  a  long  one. 

In  view  of  the  war  prices  of  galvanized  iron,  the  American 
Rolling  Mill  Co.,  Middletown,  O.,  is  recommending  as  cheaper 
and  still  equal  if  not  superior  to  galvanized  steel,  heavier 
gages  in  Armco  painted  iron  sheets,  or  the  same  gage  as  here- 
tofore galvanized  in  painted  special  alloy-coated  Armco  iron 
sheets. 

The  J.  I.  Case  Threshing  Machine  Company,  of  Racine,  has 
taken  over  the  plant  and  equipment  of  the  Perfection  Road 
Machinery  Company,  of  Galion,  O.,  makers  of  Perfection  road 
graders,  drags  and  rooter  plows.  The  product  of  this  com- 
pany has  been  sold  exclusively  by  the  Case  company  for  sev- 
eral years.  The  Perfection  plant  will  be  moved  from  Galion 
to  Racine,  and  the  graders,  with  many  improvements,  will  be 
manufactured  and  sold  now  as  Case  graders.  The  reputation 
of  the  Case  company  for  publishing  their  selling  price,  and 
its  extensive  branch  house  system,  should  put  this  well-known 
concern  in  a  position  to  be  a  big  factor  in  road  work. 

The  following  orders  have  been  placed  for  Mietz  &  Weiss 
oil  engines:  Town  of  Charter  Oak,  la.,  one  50-h.p.  and  one 
75-h.p.  for  lighting  plant;  Baer  Brothers.  Stamford,  Conn., 
one  160-h.p.  engine;  Sexauer-Lemke,  Astoria,  L.  I.,  two  100- 
h.p.  M&W  oil  engine;  T.  B.  Abell,  Brooklyn,  N.  Y.,  one  25-h.p. 
M&W  engine;  Anton  Hak,  West  Wellington,  Conn.,  one  25- 
h.p.  M&W  engine;  J.  F.  Berndez  &  Co.,  Havana,  Cuba,  one  25- 
h.p.  and  one  35-h.p.  M&W  engine.  The  Mietz  &  Weiss  oil  en- 
gines received  the  gold  medal  at  the  Panama-Pacific  Interna- 
tional Exposition  in  San  Francisco,  Cal. 


Dryer  Tunnels  with  Pavement  Roof 
The  Danville  Brick  Co.,  Danville,  111.,  in  the  erection  of 
their  new  huge  24-track  dryer  tunnels,  have  departed  from 
the  usual  concrete  roof  and  tar  paper  method  of  construction. 
Each  of  the  new  tunnels  measures  4Vi  feet  in  width  and 
is  roofed  by  wire-cut  block,  with  cement  grout  filler,  self-sup- 
porting by  the  beam  strength  of  the  brick.  The  roofing  of  all 
the  dryer  tunnels  is  then  made  into  practically  one  monolithic 
pavement  slab,  thru  which  no  moisture  has  as  yet  made  its 
appearance.     Tar  paper  coating  has  been  eliminated. 

Each  of  these  tunnels  measures  100  feet  in  length,  5  feet 
in  height  and  4%  feet  in  width.  The  heat  ranges  from  280  to 
400  degrees  in  temperature  and  works  its  way  forward  until 
it  is  expelled  at  a  temperature  of  about  100  degrees.  The  con- 
struction is  very  cheap,  possibly  one-third  the  cost  of  re-in- 
forced  concrete. 


Motor  Trucks  for  All  Uses 
That  KisselKar  trucks  will  hereafter  appear  in  seven  sizes 
— adding  one  model  to  the  line — is  the  official  announcement 
from  the  Kissel  factory.  The  capacities  will  be  1,000  pounds, 
■"-,  to  1  ton,  1  to  1%  tons,  1%  to  2  tons,  2%  to  3  tons,  31-  to  4 
tons,  and  6  tons. 
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The  1, 000-pound  delivery  is  the  new  member  of  the  group 
and  marks  the  entry  of  Kissel  into  the  light  commercial  ve- 
hicle field.  It  is,  therefore,  attracting  a  lot  of  attention  in 
the  trade.  The  stripped  chassis  weighs  2,200  pounds  and  the 
length  over  all  is  a  little  more  than  14  feet.  It  carries  a  new 
Kissel-built  block  motor  of  32-h.p.  The  wheel  base  is  115 
inches. 

Aside  from  this  new  model,  probably  the  most  interesting 
feature  of  the  Kissel  announcement  is  the  adoption  of  a  worm 
drive  rear  axle  on  the  medium  size  models.  The  worm  is  of 
David  Brown  construction. 

All  the  trucks  have  Kissel-built  motors.  The  two  smaller 
sizes  have  32-h.p.,  the  next  two  a  36-h.p.  plant,  cast  en  bloc. 
The  2%  to  3-ton  has  40-h.p.,  the  two  larger  sizes  50-h.p.  en- 
gines. 

The  Kissels  are  presenting  as  features  of  the  truck  line 
several  standard  body  designs,  including  a  street  sprinkler 
and  flusher,  dumping  wagons,  fire  apparatus,  ambulances,  po- 
lice patrols  and  jitney  busses. 


A  General  Utility  Trench  Filler 
A  trench  filler  recently  placed  on  the  market  by  the  Water- 
loo Cement  Machinery  Corporation,  while  primarily  designed 
for  back  filling,  has  a  wide  range  of  application,  as  will  be 
noted  in  the  accompanying  illustration. 

This  machine  is  so  constructed  that  it  can  be  used  either 
on  the  trucks  or  it  can  be  removed  from  them  entirely  by  tak- 
ing the  bolts  out  of  the  turn-table. 


LOWERING  PIPE  IN  TRENCH. 


The  drum  is  provided  with  patent  helix  clutch  and  runs 
perfectly  free  when  the  clutch  is  released.  It  has  a  lever-con- 
trolled band  brake,  having  non-burning  asbestos  automobile 
brake  lining;  it  also  has  a  rachet  and  pawl  for  holding  the 
load  at  rest.  With  this  clutch  and  dependable  brake  the  load 
can  be  spotted  at  any  point  desired.  The  frame  of  the  ma- 
chine is  of  heavy  I-beam  steel  and  is  underslung  from  the 
trucks,  making  the  center  of  gravity  very  low.  Under  the 
frame  is  a  steel  ballast  apron.  In  case  packed  dirt  or  unusu- 
ally heavy  material  is  encountered,  this  apron  can  be  loaded 
with  sand,  etc.,  thus  adding  several  hundred  pounds  to  the 
weight  of  the  machine.  The  trucks  are  standard  wagon  gage, 
with  steel  axles  and  steel  wheels  20  and  28  inches  diameter 
front  and  rear,  respectively.  Tires  are  heavy  and  5  inches 
wide,  to  facilitate  hauling  the  machine  under  all  conditions  of 
roads  and  fields. 

The  machine  is  furnished  with  a  "dead  man"  and  sheave, 
also  300  feet  of  5/s-inch  manilla  rope  for  moving  the  machine 
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THE  SCRAPER  OPERATES  in  an  arc  of  about 
ninety  degrees,  the  turntable  automatically  accommo- 
dating itself  to  the  pull  of  the  scraper. 
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along.  One  end  of  this  rope  is  fastened  to  the  loop  in  the  end 
of  the  tongue  and  passed  thru  the  sheave  on  the  "dead  man." 
The  turntable  is  swung  around  parallel  to  the  trench  and 
locked;  the  other  end  of  the  rope  is  then  snubbed  around  the 
"nigger-head"  on  the  machine,  thus  moving  the  trench  filler 
forward  by  its  own  power. 

The  outfit  also  includes  a  ditching  scraper  fitted  with  steel 
bit,  which  is  provided  with  arched  hounds  working  in  slots 
and  pivoted  behind  to  push  the  scraper  and  thus  prevent  pull- 
ing out  the  fasteners.  Bent  cultivator  handles  afford  good 
grip  on  the  scraper.  With  the  scraper  there  is  supplied  50 
feet  of  %-inch  steel  cable  for  connection  with  the  trench  filler. 

The  power  is  a  first-class  4%-h.p.  gasoline  engine.  The  en- 
gine and  winding  drum  are  mounted  on  a  turntable.  This 
turntable  swings  easily  and  can  be  locked  in  four  positions  to 
permit  the  use  of  the  winding  drum  from  the  front,  rear  and 
at  right  angles  to  the  machine,  so  that  power  can  be  applied 
in  any  direction  desired. 


UNLOADING  PIPE  FROM  CAR. 
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PULLING    CABLE    THRU    UNDERGROUND    CONDUITS. 


In  back-filling  the  machine  is  placed  parallel  with  the 
trench  and  opposite  the  loose  dirt.  The  scraper,  which  is 
connected  by  means  of  a  steel  cable,  is  placed  in  the  loose  dirt 
to  a  depth  depending  upon  the  weight  and  character  of  the 
soil.  The  operator  pulls  the  lever  controlling  the  winding 
drum,  drawing  the  scraper  with  its  load  to  the  edge  of  the 
trench,  where  it  is  emptied.  The  instant  the  scraper  reaches 
the  edge  of  the  trench  the  power  is  released  and  the  helper 
draws  the  scraper  back  for  the  next  load.  The  entire  opera- 
tion is  controlled  by  one  lever.  The  second  lever  controls  the 
brake  on  the  hoisting  drum  and  is  not  used  in  trench  filling. 
The  speed  of  the  scraper  is  accommodated  to  the  character  of 


August,  191} 


MUNICIPAL    ENGINEERING 


HAULING    MATERIAL    OVER    GROUND. 

the  soil  by  change  of  sprockets  on  the  crankshaft  of  the  en- 
gine.    These  sprockets  are  furnished  with  the  outfit. 


Power  Plant  of  Havana  Gas  and  Electric  Corporation 
In  1910  The  Weber  Chimney  Company  constructed  for  the 
Havana  Gas  Company  a  200  by  10-foot  reinforced  concrete 
cylindrical  chimney.  After  this  chimney  had  been  in  use  ap- 
proximately three  years,  there  was  a  consolidation  of  the 
Havana  Railway,  Light  and  Power  and  the  Havana  Gas  Com- 
panies' plants,  necessitating  the  construction  of  a  large  cen- 
tral station,  which  was  started  early  in  the  year  1913,  and 
one  of  the  largest  single  orders  for  chimneys  was  placed  at 
that  time  with  The  Weber  Chimney  Company  for  four  Weber 
coniform  reinforced  concrete  chimneys,  each  chimney  being 
275  feet  high  and  14  feet  inside  diameter  at  the  top. 

Climatic  conditions  caused  the  engineers  to  favor  rein- 
forced concrete  construction  in  preference  to  either  steel  or 
brick. 

Six   months   after   the   date   of   starting   work,    these   four 


chimneys  were  completed,  all  details  of  construction  being 
handled  from  the  main  office  of  The  Weber  Chimney  Company 
at  Chicago. 

These  chimneys  rest  on  individual  foundations  32-feet 
square,  6  feet  6  inches  thick  and  foundations  are  supported 
by  piles.  In  the  lower  part  of  the  foundation  are  four  layers 
of  steel;  the  bottom  layers  run  diagonally  to  the  sides  and 
consist  of  -,-inch  round  bars,  at  S-inch  centers;  the  two  upper 
layers  are  placed  from  4  to  G  inches  above  the  diagonal  net 
and  about  S  inches  from  the  bottom  of  the  foundation,  and 
run  parallel  to  the  sides.  The  vertical  bars  in  the  shaft  run 
down  into  the  foundation  and  anchor  beneath  the  horizontal 
steel  reinforcement  in  the  foundation,  providing  perfect 
anchorage  for  the  shaft  of  the  chimney. 

The  outside  diameter  at  the  base  of  shaft  of  each  chimney 
is  20  feet  6%  inches,  tapering  to  an  outside  diameter  at  the 
top  of  15  feet.  The  wall  thickness  of  the  shaft  at  the  top  of 
foundation  is  19  inches,  tapering  to  6  inches  at  the  top.  There 
are  two  hundred  %-inch  round  vertical  bars  in  the  shaft,  ex- 
tending to  a  height  of  22  feet  above  the  top  of  the  founda- 
tion, where  the  number  decreases  to  132  for  the  next  20-foot 
section,  decreasing  uniformly  to  the  top,  where  there  are  six- 
teen r;s-inch  round  vertical  bars  in  the  upper  30  feet  of  the 
chimneys.  The  smoke  openings  which  receive  the  breeching 
from  the  boilers  are  located  56  feet  above  the  top  of  the  foun- 
dation and  these  openings  are  20  per  cent,  larger  than  the 
area  of  the  chimney  at  the  top.  Dimensions  of  these  openings 
are  7  feet  2  inches  wide,  14  feet  2  inches  high;  there  are  two 
openings  in  each  chimney,  the  openings  being  placed  opposite 
each  other  and  a  baffle  wall  provided  in  the  center  of  the 
chimney;  baffle  wall  starts  2  feet  below  the  bottom  of  the 
openings  and  extends  to  a  point  3  feet  above  the  top  of  the 
openings. 

There  is  a  reinforced  concrete  lining  58  feet  6  inches  high, 
starting  at  a  point  4  feet  below  the  opening.  The  lining  is  re- 
inforced both  vertically  and  horizontally,  there  being  sixteen 
^-inch  round  vertical  bars,  evenly  spaced,  and  horizontal 
rings  are  14-inch  centers,  encircling  the  vertical  members. 
The  lining  is  carried  on  a  corbel,  which  is  supported  by  the 
outer  wall  or  shaft  of  the  chimney. 

All  vertical  steel  in  the  shaft  is  calculated  to  take  up  wind 
stresses  produced  by  a  wind  with  velocity  of  100  miles  per 
hour,  and  vertical  members  are  encircled  by  '-j-ineh  horizontal 
rings  spaced  14  inches  on  centers;  these  rings  take  up  shear- 
ing stresses  caused  by  the  wind  and  temperatures. 

As  will  be  shown  by  the  accompanying  cut,  the  chimneys 
are  all  inside  of  the  power  house,  therefore  space  was  an  item, 
and  in  order  to  utilize  the  space  there  were  two  storage  rooms 
provided  in  each  chimney.  At  an  elevation  of  18  feet  above 
the  top  of  foundation  a  floor  was  placed  and  a  large  opening 
provided  so  that  this  portion  of  the  chimney  is  accessible.  At 
36  fi  i  I  above  the  top  of  foundation,  there  was  another  floor 
provided,  which  gives  another  storage  room.  As  a  matter  of 
fact,  very  little  space  is  sacrificed  in  the  power  house,  for, 
as  stated,  the  lower  portion  of  the  chimney  is  accessible  for 
storage  purposes. 

Ladder  is  provided  on  each  chimney,  running  from  the 
top  of  the  chimney  down  to  the  roof  of  the  building. 

The  present  boiler  installation  consists  of  twenty-four  B. 
&  W.  boilers,  rated  at  650-h.p.  each,  making  a  total  of  15,600- 
b.p..  provision  being  made  for  eight  additional  boilers.  The 
boilers  will  be  fired  by  Roney  stokers,  overhead  coal  bins; 
ashes  will  be  removed  by  Darley  suction  system.  Three  West- 
inghouse  turbine  generators  of  10,000-kw.  are  installed  at 
present  and  provision  for  an  additional  unit  is  made.  The 
engineers  figure  that  the  boilers  can  be  overloaded  100  per 
cent,  and  the  generators  50  per  cent. 
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Presert/es  Roads 
Prevents  Dust- 


A  Consistent  Policy  of 
Road  Improvement 


"DLAINFIELD  has  joined  the  long  list  of 
towns  that  have  formed  the  habit  of  using 
tarvia  to  preserve  their  roads  and  prevent 
dust.  The  success  of  tarvia  in  Plainfield  is  a 
simple  case  of  the  survival  of  the  fittest. 

In  1908  we  sold  one  tank  car  of  tarvia  to  the 
city  of  Plainfield.  In  1909  we  sold  them  two 
tank  cars.  At  the  same  time  they  were  using 
various  oils  for  the  prevention  of  dust. 

Year  after  year  Plainfield  used  less  of  the  oils 
until  in  1914  the  city  bought  106,000  gallons  of 
"Tarvia  B"  and  only  17,000  gallons  of  all 
other  materials  put  together.  About  36  miles 
of  macadam  roadway  were  treated  with  "Tar- 
via B". 

This  consistent  policy  has  brought  about  a 
notable  improvement  in  the  condition  of 
many  of  the  streets  of  Plainfield,  while  those 
which  were  already  in  good  order  have  been 
preserved  in  first-class  condition,  where  other- 
wise they  would  have  fallen  into  speedy  dis- 
repair under  modern  traffic. 


Tarvia  is  a  dense,  viscid,  coal  tar  preparation 
made  in  three  grades  to  suit  varying  road 
conditions.  The  grade  used  in  Plainfield  was 
"Tarvia  B",  the  lightest  of  the  three.  It  is 
distributed  cold  from  a  sprinkling  cart.  The 
tarviated  surface  is  automobile-proof,  water- 
proof and  dust-proof.  It  lasts  so  much  longer 
than  a  surface  of  plain  macadam  that  the  ex- 
tra cost  of  the  tarvia  is  more  than  repaid  by 
savings  in  maintenance. 

Plainfield,  like  many  other  towns,  uses  tarvia 
primarily  for  the  reduction  of  the  annual 
road  taxes  and  saves  a  lot  of  money  by  the 
process.  Citizens  appreciate  tarvia  because 
it  relieves  them  from  the  old  dust  nuisance 
and  gives  them  clean,  sightly,  mud-proof, 
automobile-proof  streets. 

Illustrated  Booklet  on  request. 

Special  Service  Department. 

This  Company  has  a  corps  of  trained 
engineers  and  chemists  who  have  given 
years  of  study  to  modern  road  prob- 
lems. 

The  advice  of  these  men  may  be  had 
for  the  asking  by  anyone  interested. 

If  you  will  write  to  the  nearest  office 
regarding  road  problems  and  conditions 
in  your  vicinity  the  matter  will  have 
prompt  attention. 


BARRETT  MANUFACTURING  CO. 

ew  York        Chicago       Philadelphia       Boston  rfe, 

St.  Louis      Cleveland       Cincinnati 
ittsburgh     Detroit     Birmingham     Kansas  City 

Minneapolis     Salt  Lake  City     Seattle 
HE  PATEBSON  Mfg.  Co.  Limited:      Montreal 

Toronto     Winnipeg     Vancouver     St.  John.  N.  B 
Halifax.  N.  S.     Sydney.  N.  S. 


West  Seventh  Street,  Plainfield,  N.  J.     A  typical  tarviated  road. 
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DARTMOUTH  STREET  in  foreground,  bitulithic  on 
ma:, i, lam  foundation  laid  twelve  years  ago.  Fairfield 
stmt  is  the  narrow  street  in  the  background,  laid  at 
private  expense  from  Beacon  street  to  Charles  river 
basin. 

Resurfacing  Macadam  Streets  with  Bitulithic 
Boston  has  388  miles  of  macadam  streets  and  boulevards 
which  cost  millions  of  dollars  to  construct,  and  which,  prior 
to  the  advent  of  the  automobile,  were  the  pride  of  the  city  and 
quite  adequate,  with  reasonable  repair  cost,  to  sustain  exist- 
ing traffic  conditions.  Soon  after  the  introduction  of  the  au- 
tomobile it  became  apparent  that  between  the  rapid  motion 
and  the  pneumatic  suction  effect  of  the  rubber  tires,  the  fine 
particles  of  pulverized  stone  which  constitute  the  binder  of 
the  macadam  road  were  being  drawn  from  the  road  and  blown 
into  the  faces  of  users  of  the  streets,  and  into  the  houses.  As 
the  auto  pleasure  vehicle  traffic  has  increased,  supplemented 
by  the  still  more  severe  motor  truck,  these  macadam  roads 
have  become  unbearable,  unsightly  and  extremely  expensive 
to  maintain,  and,  what  is  even  more  important,  nerve-racking 
and  expensive  in  vehicular  repair. 

The  condition  has  outstripped  the  ability  of  the  city's  an- 
nual tax  levy  to  maintain  the  streets  in  the  condition  the  tax- 
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NORTH  DRIVEWAY  OF  BEACON  STREET  in 
Brookline,  just  resurfaced  with  bitulithic  on  old  mac- 
adam base. 


payers  and  users  of  the  streets  have  a 
right  to  expect.  The  city  has  expended 
hundreds  of  thousands  of  dollars  in  the 
effort  to  maintain  macadam  roads;  to  lay 
the  dust  and  to  deter  the  damages  of  the 
auto  traffic,  by  surface  application  of  oil 
and  tar,  but  these  have  proved  to  be  not 
only  temporary  palliatives,  but  also  an 
annoyance,  to  users  of,  residents  and 
pedestrians  over  the  streets. 

Twelve  years  ago  the  city  laid  bitu- 
lithic surface  on  macadam  foundation  on 
Dartmouth  street  from  Beason  street  to 
Newbury.  This  has  proved  so  satisfactory 
that  for  several  years  the  taxpayers  on 
the  adjoining  Marlboro  street  successively 
petitioned  the  city  administration  to  pro- 
vide a  bitulithic  surface  over  the  old 
macadam  on  Marlboro  street  and  to  stop 
the  spreading  of  oil  on  the  road.  Early 
in  the  administration  of  Mayor  Curley 
the  prayers  of  the  petitioners  were 
granted,  and  Marlboro  street  is  now  a  high-grade,  permanent 
boulevard. 

The  park  and  recreation  commissioners  of  the  city  have 
just  completed  the  bituminous  surfacing  of  \\i  miles  of  Co- 
lumbia boulevard  from  Blue  Hill  avenue  to  Edward  Everett 
Square,  Dorchester,  laid  over  the  old  macadam. 

Private  individuals  have  completed  at  their  own  expense 
the  bitulithic  surfacing  of  the  old  macadam  on  Fairfield  street 
from  Beacon  street  to  the  Charles  river  basin.  To  remove  the 
old  macadam  and  replace  with  granite,  ereosoted  wood  or 
brick  pavements  on  standard  foundation,  necessary  for  these 
pavements,  would  have  cost  from  two  to  three  times  as  much 
as  the  bitulithic  surfacing  of  the  macadam. 

About  the  same  time,  Brookline,  having  had  similar  ex- 
perience with  its  macadam  thoroughfares,  adopted  the  bitu- 
lithic for  surfacing  about  a  mile  of  the  North  driveway  of 
Beacon  street  from  Coolidge  Corner  to  Washington  street 

Bridgeport  first  adopted  the  bitulithic  method  of  surfacing 
its  macadam  roads  in  1912,  and  is  now  expending  $500,000  on 
such  reconstruction  of  its  macadam  roads. 

It  is  claimed  by  the  manufacturers  of  this  form  of  street 
surfacing,  and  believed  by  the  individuals  who  have  made  use 
of  it,  that  it  affords  a  means  of  utilizing  the  old  macadam  as 
the  basis  of  a  new  street  surface,  and  that  by  its  use  many 
thousands  of  dollars  may  be  saved  to  the  city,  or  that  any 
amount  appropriated  for  street  improvement  could  be  spread 
over  a  wider  area  by  taking  advantage  of  this  method. — Bos- 
ton Sunday  Herald. 
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BITULITHIC 

has  stood  the  test  in  over  350  cities  throughout  the   United 
States  and  Canada. 

WHAT  IT  HAS  DONE  FOR  OTHER  CITIES 
IT  WILL  DO  FOR  YOUR  CITY 


Bitulithic  is  the  only  Bituminous  Concrete  Pavement  in  which  the  voids  are  reduced  to  12% — thus  giv- 
ing the  density  and  inherent  stability  a  standard  street  pavement  should  have. 


Headquarters  Rome  Fire  Department 
Chief  Engineer's  Office 

Rome,  N.  Y.,  July  7,  1915. 


Bitulithic  is  composed  of  varying  sizes  of  the  best  stone  obtainable  combined  with  bituminous  cement 
and  laid  and  rolled  while  still  hot.     After  rolling  the  street  can  be  immediately  thrown  open  to  traffic. 

QUALITY  FIRST-BITULITHIC  MOTTO 

Fire  Chiefs  Claim  BITULITHIC  Best 

The  following  is  one  of  many  endorsements  received  from  fire  chiefs: 

City  of  Rome,  N.  Y. 
Incorporated  1870. 
W.  E.  E.  DeVine,  1524  Howard  Ave. 

Utica,  N.  Y. 

Dear  Sir:  In  reply  to  your  letter  of  the  6th  inst.,  would  say  that  the  Bitulithic  pavement  is  preferred  here  to  either 
asphalt,  brick,  or  creosoted  wood  block,  for  the  reason  that  it  has  proved  more  durable  for  both  light  and  heavy 
traffic;  also  because  it  is  safe  for  both  horse-drawn  and  motor-driven  vehicles,  not  being  slippery  like  the  other  kinds. 
Our  horses  are  more  easily  handled  in  driving  on  the  Bitulithic  pavement  and  they  show  by  their  behavior  that 
they  prefer  it  to  all  others,  traveling  easier  and  faster  without  any  urging.  And  its  popularity  with  property  owners 
and  officials  is  best  attested  by  the  fact  that  it  is  the  only  kind  of  pavement  laid  here  since  the  year  1904,  after  we 
had  tried  asphalt  and  brick. 

All  of  the  Bitulithic  pavement  now  in  use  is  in  first  class  condition  and  more  of  it  is  being  laid  this  year. 

Very  truly  yours,         Geo.  M.  Bower,   Chief  Fire  Dept. 

If  Bitulithic  pavement  is  once  adopted  for  your  streets  you  will  always  insist  on  it.     Additional  large 
contracts  are  constantly  being  awarded  by  cities  that  have  used  it  for  many  years. 
Bitulithic  is  in  a  class  by  itself.     Let  us  send  you  literature  of  the  pavement  that  has  proven  to  be 

BEST  BY  EVERY  TEST 


A  postal  card  will  bring  it  to  you.     Write  today. 


Warren  Brothers  Company 

Executive  Offices:    BOSTON,  MASS. 


NEW  YORK,  N.  Y 
50  Church  St. 


DISTRICT  OFFICES: 

CHICAGO,  ILL  ROCHESTER,  H.  Y.  LOS  AHGELES,  CAL 


10  S.  LaSalle  St. 
NASHVILLE,  TENN. 
606  First  National  Bank  Blilu. 


303  Main  St.,  W.  926  Calif.  Bldg. 

RICHMOND,  VA. 
Virginia  Railway  &  Power  Bldg. 


PORTLAND,  ORE. 
Journal  Bldg. 
ST.  LOUIS,  M0. 

Railway  Exchange  Bldg. 


PHOENIX.  ARIZ. 
204  Noll  Bldg. 
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Trade  Publications 

The  Shearer  and  Mayer  bucket  for  use  on  a  drag-line  cable- 
way  is  fully  described  in  an  illustrated  article  by  W.  II. 
Wilms,  superintendent  of  the  Lafayette  (Ind.)  Gravel  and 
Concrete  Co.,  which  is  reproduced  and  distributed  by  Sauer- 
man  Bros.,  the  manufacturers,  53  West  Jackson  boulevard, 
Chicago,  111. 

The  Koehring  "Six,"  the  latest  concrete  mixer  of  the 
Koehring  Machine  Co.,  Milwaukee,  Wis.,  is  described  in  a  re- 
cent circular,  showing  its  advantages  for  the  work  for  which 
it  is  designed. 

"Permanent  Paving"  is  an  interesting  booklet  issued  by 
The  Granite  Paving  Block  Manufacturers'  Association  of  the 
United  States,  54  Devonshire  street,  Boston,  Mass. 

"Asphalt  Roadways  for  Private  Estates,  Club  Grounds  and" 
Parks,"  issued  by  The  Barber  Asphalt  Paving  Co.  (Phila- 
delphia) for  free  distribution,  contains  a  number  of  beauti- 
fully reproduced  views  of  the  roads  of  some  of  the  best  known 
estates  on  Long  Island,  public  parks  and  country  clubs.  The 
text  consists  of  a  discussion  of  the  best  types  of  roadway  con- 
struction under  conditions  which  demand  attractiveness,  gen- 
eral availability  and  freedom  from  the  dust  and  oil  nuisance, 
as  well  as  durability. 

The  new  1915  Corr-Mesh  catalog,  descriptive  of  that  stiff- 
ribbed,  expanded  metal,  has  just  been  issued  by  the  Cor- 
rugated Bar  Co.,  Buffalo,  N.  Y. 

A  month's  use  of  the  McGraw  Water  Works  Directory 
($15)  has  demonstrated  Its  value  to  all  interested  in  the  equip- 
ment and  official  registers  of  water  works  plants  and  com- 
panies. 

The  latest  number  of  the  Medusa  Review,  issued  by  the 
Sandusky  Portland  Cement  Co.,  Engineers'  Building,  Cleve- 
land, O.,  is  largely  devoted  to  buildings  of  various  kinds  in 
which  Medusa  white  Portland  cement  has  been  used,  either 
with  or  without  Medusa  waterproofing. 

The  car-body  of  the  New  York  Municipal  Railway  Cor- 
poration is  described  in  a  reprint  distributed  by  the  American 
Rolling  Mill  Co.,  of  Middletown,  O. 

A  handsome  illustrated  "Description  of  Exhibits  of  the 
United  States  Steel  Corporation  and  Subsidiary  Companies"  in 
the  Palace  of  Mines  and  Metallurgy  at  the  Panama-Pacific  In- 
ternational Exposition  at  San  Francisco.  It  includes  the  ex- 
hibit of  the  Universal  Portland  Cement  Co. 

The  plans  for  "electrical  prosperity  week,"  to  be  held  No- 
vember 29  to  December  4,  have  been  issued  by  the  Society  for 
Electrical  Development,  29  West  39th  street,  New  York  City. 

In  Concrete  Roads,  one  of  the  periodical  publications  of 
the  Universal  Portland  Cement  Co.,  is  an  appreciative  article 
concerning  the  work  of  F.  P.  Wilson,  city  engineer  of  Mason 
City,  la.,  especially  in  the  construction  of  concrete  street  pave- 
ments. 

The  most  comprehensive  and  complete  hand  book  on  Hy- 
rib  and  metal  lath  products  is  represented  by  the  thirteenth 
edition  of  the  Hy-rib  hand  book.  This  publication  embraces 
all  the  advantageous  features  and  information  in  previous  edi- 
tions and  includes  many  valuable  and  important  additions. 
All  the  various  types  of  Hy-rib  are  shown  with  their  applica- 
tions to  all  types  of  constructions.  Specifications  and  reading 
matter  have  been  completely  revised  and  include  the  most 
recent  developments  and  improvements.  Many  new  details 
and  discussions  have  been  added.  The  photographs  of  in- 
stallations are  particularly  comprehensive,  including  many 
new  applications.  Illustrations  and  information  on  pressed 
steel  studs  and  Kahn  pressed  steel  construction,  as  well  as 
the  floretyle  construction  have  been  added.  It  will  be  sent 
on  request  by  the  Trussed  Concrete  Steel  Co.,  Youngstown,  0. 

The  Baker  patent  street  cleaning  machine  fot  hand  work 
is  illustrated  in  a  circular  issued  by  the  Baker  Mfg.  Co., 
Springfield,  III. 


Studebaker  8-wheel  log  wagons  are  the  subject  of  Circular 
Serial  No.  873,  of  Studebaker,  South  Bend,  Ind. 

The  Monthly  Record  of  Scientific  Literature,  issued  by  D. 
Van  Xostrand  Co.,  will  be  sent  on  request  to  those  interested. 
The  new  1915  catalog  is  also  ready  for  distribution. 

Catalog  1007  of  Studebaker,  South  Bend.  Ind.,  is  a  de- 
scriptive and  price  list  of  their  gravity  road  oilers  and  the 
various  parts  and  extras. 

Carbo  steel  poles  for  wire  lines,  trolley  poles,  signal  serv- 
ice work  and  lamp  posts  are  shown  in  a  booklet  of  the  Carbo 
Steel  Post  Co.,  Chicago,  111. 

Joseph  N.  Early,  127  Reade  street,  New  York,  issues  a 
catalog  of  street  signs  made  by  him,  of  which  New  York  City 
has  many  in  use.  Enamel  signs,  non-breakable  signs,  sign 
plates,  posts  and  frames  are  fully  described  and  illustrated 
and  show  their  cost  and  durability. 

A  circular  of  the  Sandusky  Portland  Cement  Co.,  San- 
dusky, O.,  illustrates  the  use  of  Medusa  waterproofing  in  a 
switchboard  room  of  the  U.  S.  Signal  Corps  in  connection  with 
coast  defense. 

Kerr  Turbine  Co.,  Wellsville,  N.  Y.,  are  distributing  Bulle- 
tin No.  51  on  Economy  geared  turbines,  which  explains  the 
advantages  often  obtained  by  interposing  gears  between  tur- 
bine and  driven  generator,  pump,  blower  or  pulley,  and  also 
explains  the  new  method  by  which  Economy  turbine  gears  are 
so  accurately  hobbed  that  no  grinding  or  polishing  is  neces- 
sary for  finish. 

Bulletin  101  of  the  Cement  Gum  Co.,  New  York,  shows  the 
process  used  in  repairing  coke  ovens. 

The  circular  storage  system  of  the  Link-Belt  Co.  Is  shown 
in  their  Bulletin  No.  22. 

Acme  non-slip  wood  paving  blocks  are  the  subject  of  a  cir- 
cular by  the  Philadelphia  Wood  Paving  Block  Co. 

Baker's  dustless  pick-up  sweeper  is  well  shown  in  an  il- 
lustrated circular  of  The  Baker  Manufacturing  Co.,  Spring- 
field, 111. 

The  Koehring  Machine  Co.,  Milwaukee  Wis.,  have  issued 
an  elaborate  circular  calling  attention  to  their  batch  meter 
for  counting  batches  of  concrete  and  revolutions  of  the  mixer, 
thus  insuring  a  mixture  satisfactory  to  the  engineer  and  re- 
cording the  amount  of  concrete  actually  mixed. 

Harold  Carpenter,  resident  engineer  of  the  Astoria  Light. 
Heat  and  Power  Co.,  East  132d  street,  and  Locust  avenue, 
New  York,  issues  a  list  of  plants  for  sale  which  was  used  in 
driving  and  finishing  the  Astoria  tunnel. 

The  Link-Belt  Co.'s  Book  No.  210  is  devoted  to  their  wagon 
and  truck  loaders. 

The  Kelly-Springfield  Road  Roller  Co.,  Springfield,  O., 
have  a  new  catalog  of  their  steam  and  gasoline  street  and  road 
rollers  of  2%  to  20  tons  weight  for  all  purposes,  even  to  run- 
ning a  rock  crusher  or  operating  as  a  traction  engine. 

Sprays  for  cooling  condensing  water  are  shown  in  great 
variety  in  Bulletin  101  -  of  the  Spray  Engineering  Co.,  93 
Federal  street,  Boston,  Mass. 

An  interesting  photograph  of  the  crowd  at  a  football  game 
in  the  Yale  bowl  is  printed  in  a  circular  of  the  Trus-Con 
Laboratories,  Detroit,  Mich.,  whose  materials  were  used  in 
waterproofing  the  structure. 

The  new  Medusa  Waterproofed  White  Cement  catalog, 
which  will  be  sent  on  request  by  the  Sandusky  Portland  Ce- 
ment Co.,  Sandusky,  O.,  is  the  first  one  issued  on  this  subject 
and  it  shows  many  important  and  beautiful  houses  and  other 
buildings  in  which  the  protection  of  the  waterproofing  and 
the  beauty  of  the  white  cement  are  united  with  wonderful 
effect. 

The  Brunton  slope  chart  for  determining  the  apparent 
angle  of  sections  of  various  divergences  from  the  true  dip  is 
described  in  a  new  circular  of  Keuffel  &  Esser  Co. 
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For  Street  and  Road  Work 


In  country  road  building  the  water 

supply  for  both  mixer  and  watering  down  the 
road,  this  C.  H.  &  E.  Power  Driven  Piston  Force 
Pump  fills  every  demand,  pumping  to  a  distance  as 
far  as  two  and  a  half  to  three  miles! 

In  writing  for  information  please  be 

sure  to  advise  distance  that  the  pump  is  placed 
from  the  water,  the  number  of  feet  the  water  is  to 
be  lifted,  total  length  of  pipe  and  the  amount  of 
water  required  per  hour. 

The  C.  H.  &  E.  Manufacturing  Co.,  Inc. 


79  Clinton  Street. 


MILWAUKEE,  WIS. 


COMBINATION  SPRINKLER  AND  SWEEPER 


Street  Sprinklers 
Street  Sweepers 
Street  Flushers 
Road  Oilers 


Dump  Wagons 
Dump  Boxes  and  Carts 
Vehicles 
Harness 


Write  for  hand  book  on  Streets  and  Highways 

STUDEBAKER,  SOUTH  BEND,  IND. 

BRANCHES 
NEW  YORK  CHICAGO  DALLAS  KANSAS  CITY 

MINNEAPOLIS  SALT  LAKE  CITY 

DENVER  SAN  FRANCISCO  PORTLAND,  ORE. 

Adv.  2046 


KisselKar  Trucks  are 
Best  for  Heavy  Traffic 

KisselKar  Dump  Trucks,  Flushers  and 
Sprinklers,  Fire  Apparatus,  Police  Pa- 
trols, Ambulances  and  other  vehicles 
used  by  municipalities  have  been  proved 
in  actual  service. 

KisselKar  3}4  to  4  and  6-ton  Dump 
Trucks  with  patent  hydraulic  lift  are  be- 
ing used  by  municipalities  and  contract- 
ors with  astonishing  economy.  Write 
for  particulars. 

KisselKar 


SEVEN  NEW  MODELS 

Another  series  of  seven  KisselKar  Truck 
chasses  is  ready  at  the  following  prices: 


1000-pound  delivery 
H  to  1-ton  truck  . 
1  to  lK-ton  truck 
1/2  to  2-ton  truck 
2}4  to  3-ton  truck 
31-  to  4-ton  truck 
6-ton  truck 


$  950 
1500 
1750 
2100 
2750 
3350 
4350 


Here  is  a  line  that  meets  every  haulage 
requirement — every  model  as  good  as 
it  is  possible  to  build  it. 


Kissel  Motor  Car  Co.,  SS4 ££&£;, 


..  Philadelphia,  St.  Louis.  Mil 
is.  Cincinnati,  Pittsburgh,  CI. 
i  Angeles.     Seattle.    Buffalo 


Cleveland,' 
Rochester, 


CONTRACTING  NEWS 


AUTOMOBILES,     FIRE     APPARATUS. 

c ''  >.\ TEMPLATE D  WORK. 

Atlanta.  Ga. — Bond  issue  of  $133,500  for 
Bre  department  improvements  and  equip- 
ment will  be  voted  on  shortly.  J.  G.  Wood- 
ward, Mayor. 

Colorado  Springs.  Colo. — Purchase  of  auto 
truck  for  general  street  work  authorized. 
Probable  cost  $4,500.  W.  A.  Anderson, 
Street  Comr. 

Columbus,  O. — Motorizing  of  equipment 
of  7  engine  houses  within  next  3  months 
planned.  Also  2  additional  auto  patrols 
will  be  purchased  in  near  future.  Geo.  H. 
Karb,    Mayor. 

Lorain,  O. — Purchase  of  auto-patrol  to 
cost  about  $2,500  contemplated.  James 
Mitchell,    Safety    Director. 


BIDS  REQUESTED. 

Bridgeport,  Conn. — Aug.  7th  until  noon, 
for  one  reinforced  concrete  girder  bridge 
with  a  double  leaf  bascule  channel  span. 
Width  of  roadway  54  ft.  clear  of  curbs,  two 
sidewalks  13  ft.  wide,  length  of  bridge  499 
ft.  c.  c.  $10,000.  Greiner  &  Whitman,  Con- 
sult.   Engrs..    Fidelity   Bids..    Baltimore,    Md. 

Easton,  Pa. — Aug.  6th,  until  10  a.  m.,  for 
bridge  construction  in  Northampton  Co. 
c.  c.  10%  of  bid.  Geo.  F.  P.  Young  Co., 
Contr. 

Franklin.  Ind. — Aug.  10th,  until  2  p.  m., 
for  repairing  bridge  in  Franklin  Twp.,  John- 
son  Co.      H.   L.   Knox,   Co.   Aud. 

Girard,  (Cans. — Aug.  11th,  until  noon,  for 
5  steel  or  reinforced  concrete  bridges.  Esti- 
mated cost  of  steel.  $7,475,  and  of  rein- 
forced bridges,  $9,717.  Address  Bd.  of 
County  Comrs. 

Harrisburg,  Pa. — Aug.  11th,  until  11  a. 
m.,  for  reinforced  concrete,  bowstring  arch 
bridge  over  lines  of  Philadelphia  &  Reading 
It.  K.  at  19th  St.,  Harrisburg.  c.  c.  10;:; 
of  bid.     Henrv  W.  Gough.  County  Controller. 

Salem,  N.  J. — Aug.  10th.  until  10:30  a.  m., 
for  two  bridges  in  Salem  Co.  over  branch 
of  Ewen's  Mill  Pond.  c.  c.  $100  for  each 
bridge.  H.  P.  Gray,  Director,  Bd.  of  Chosen 
Freeholders. 

CONTRACTS  AWARDED. 

Atlantic.  la. — To  Standard  Bridge  Co., 
Omaha.  Neb.,  8  pile  bridges  at  $3,620;  to 
The  Kimballton  Construction  Co.,  city,  ce- 
ment bridges  in  Co.  at  $4,187.44. 

Dubuque  la. — To  Paul  N.  Kingsley. 
Strawberry  Point,  la.,  75  cement  bridges 
and  culverts.  Dubuque  Co.,  at  $34,446. 

Hanford,  Cal. — To  S.  G.  Smart,  Bakers- 
field,  concrete  bridge  over  Cross  creek  at 
$6,000. 

Ironton,  O. — To  Capital  Construction  Co., 
Columbus,  iron  bridge  over  Ice  creek  at 
$10,112. 

Long  View.  Texas — To  Blodgett  Construc- 
tion Co..  Shreveport,  La.,  steel  bridge  across 
Sabine   river. 

Sayreville.  N.  J. — To  General  Engr.  & 
Contr.  Co..  New  York  City,  drawbridge  over 
South  river,  this  city,   at   $66,714. 

Seattle.      Wash. To     M.      P.      Zindorf, 

Alaska  Bldg.,  city,  steel  bridge  at  Tolt  at 
$27.52-. 

CONTEMPLATED  WORK. 

Bridgeport.  Conn. — Plans  being  made  for 
roller  lift  drawbridge  50  ft.  wide  at  Grand 
St.      C.   B.   Wilson,   Mayor. 

Newark,  N.  J. — Bridge  over  Passaic  river 
between  this  city  and  Kearnv  being  urged. 
Robert  E.  Torrance,  Mayor. 

Shelbyville.  Ind. — Plans  being  made  for 
bridge  at  city  limits  at  Harrison  Ave.,  to 
be  built  jointly  by  countv  and  citv.  G.  J. 
McBride,   City   Engr. 


BUILDINGS. 

BIDS  REQUESTED. 

Cleveland  Heights.  O. — Aug.  6th.  until 
noon,  for  grade  school  building  on  Fairfax 
and  Lee  roads,  c.  c.  1"  of  bid.  Ezra  K. 
Bryan,  Clerk  of  Board  of  Educ. 

Columbus,  O. — Aug.  21st.  until  noon,  for 
grade  school  bldg.  at  Terre  Haute.  Rusk 
&  Sheets,  Archts.,  145  N.  High  St.,  Colum- 
bus. 

Detroit,    Mich. — Aug.    10th,   until    4:15    p. 


m.,  for  21-room  school  bldg.  on  Montclair 
and  Meadowbrook  Aves.  c.  c.  6°<  of  bid. 
Chas.    A.    Gadd,    Secv.    Bd.    of    Educ. 

Hartford  City,  Ind. — Sept.  1st.  until  10  a. 
m..  for  Blackford  Co.  infirmary  bldg.  J.  L. 
McGeath,   Co.  Aud. 

Madison,  W.  Va. — Until  Aug.  10th,  for 
Boone  County  Court  House.  Elmer  Nelson, 
Clk.  Boone  Co.  H.  Rus  Warne,  Arch., 
Charleston. 

Miles  City,  Mont.— Until  Aug.  12th,  for 
3-story  school  bldg.  to  cost  $60,000.  Ad- 
dress Bd.  of  Educ. 

Parr,  Ind. — Aug.  13th.  until  10  a.  m.,  for 
remodeling  school  bldg.  for  Union  Twp., 
Jasper  Co.  G.  H.  Hammerton,  Twp.  Trus- 
tee. 

Paterson,  N.  J. — Aug.  11th,  until  S  p.  m., 
for  four-room  additions  to  School  No.  5  at 
Haskell  and  No.  6  at  Bloomingdale,  Pomp- 
ton  Twp.,  Passaic  Co.  c.  c.  5%  of  bid. 
Wm.  J.  Post,  Pres.  Bd.  of  Educ.  of  Pomp- 
ton   Twp. 

Warnock,  O. — Aug.  14th,  until  noon,  for 
grade  school  bldg.  for  Smith  Twp.  F.  S. 
Rusk  and  C.   Sheets.   Archts.,   Columbus. 

White  Plains,  N.  Y. — Until  Aug.  15th, 
for  court  house  for  Westchester  Co.  Rob- 
ert S.  Brewster,  Comnr.   Mt.   Kisco. 

Williams,  Ind. — Aug.  14th.  until  1  p.  m„ 
for  grade  and  high  school  bldg.  for  Spice 
Valley  Twp..  Lawrence  Co.  L  S.  Chase, 
Twp.    Trustee. 

CONTRACTS  AWARDED. 

Charlestown,  Ind. — To  Griegg  &  Co., 
Greensburg,  Ind.,  school  bldg.  for  Charles- 
town    Twp.    at   $23.24'i. 

Delhi,  N  Y. — To  F.  H.  Johnston  Constr. 
Co.,  Newark,  N.  Y..  general  contract  for 
high  school  bldg.     Bond  issue  $57,000. 

Gardnerville,  Nev. — To  the  Davies  Bros., 
city,  high  school  bldg.  at  $1S.S75.75  and 
court   house  and  jail   at   $20,524.75. 

Greenlawn,  N.  Y. — To  Chas.  C.  Sammis, 
Huntington,    2-story    school    bldg.    at    $6,000. 

Lynn.  Mass. — To  C.  W.  Wright,  city,  gen- 
eral contract  for  4-room  addition  to  Breed 
school  at  $14,975,  with   $725  for  repairs. 

Paris.  Texas — To  F.  Schofner,  city.  Gib- 
bons high  school  bldg..  hollow  tile  construc- 
tion  throughout   at   $16,950. 

Primghar.  la. — To  J.  E  Lovejoy,  Des 
Moines,  general  contract  court  house  at 
$118,302. 

Sault  Ste.  Marie.  Mich.— To  L.  E.  Chaus- 
see.  Negaunee,  high  school  bldg..  at  $100,- 
863. 

Wanamie,  Pa. — To  Herman  Mailander, 
Wilkesbarre,  Pa.,  8-room  school  bldg.  for 
Newport  Twp.  at  $46,986. 

Wilmington,  Del. — A.  S.  Reed  &  Bros., 
citv,  lowest  bidders  for  4-storv  brk.  and 
stone  high  school  bldg.      Bid   $123,723. 

BIDS    SUBMITTED. 

Indianapolis,  Ind — For  citv  librarv  on 
St.  Clair  St..  as  follows  :  Jas.  Stewart  &  Co., 
St.  Louis.  $449,000;  the  Norcross  Bros.  Co., 
Worcester,  Mass..  $490,000:  Thompson 
Starrett  Co.,  $41S,440  ;  Bedford  Stone  & 
Construction  Co.,  Indianapolis,  $436,000  : 
H.  W.  Klausmann.  Indianapolis.  $422,920  ; 
Geo.  Baker  Long.  Worcester.  Mass.,  $447,- 
300  :  Wm.  P.  Jungclauss  Co.,  Indianapolis, 
S4:::i.494  :  West  Lake  Construction  Co.,  St. 
Louis,  $480,500;  King  Lumber  Co.,  Shar- 
Iottesville.  Ky.,  $476,482  :  Geo.  A.  Fuller 
Co..  Cleveland,   $416,  900. 

CONTEMPLATED  WORK. 

Atlanta.  Ga. — Bond  issues  of  $1,000,000 
for  public  schools  and  $375,000  Sor  Grady 
Hospital  will  be  voted  on  shortly.  J.  G. 
Woodward,    Mayor. 

Bayonne,  N.  J. — $631,000  bonds  autho- 
rized for  school  bldg.  improvements.  Ad- 
dress  Bd.    of   Educ. 

Chicago.  111. — Three  new  police  stations 
to  cost  $300,000  will  probably  be  authorized 
Chas.    C.    Healey,    Police    Supt. 

East  Liverpool.  O. — Bond  issue  of  $40,000 
will  be  voted  on  Aug.  10th  for  2-story 
market  house.  E.  J.  Smith.  Dir.  of  Pub. 
Ser. 

Monmouth.  111. — Plans  approved  for  jail 
bldg.  to  cost  $30,000.  J.  Grant  Beadle. 
Archt..  Galesburg. 

Paris.  Texas — Bids  will  be  received  in 
August  for  annex  to  high  school  bldg. 
Estimated  cost  $30,000.  Ed  H.  McCuiston, 
Mayor. 

Patchogue,  N.  Y. — High  school  bldg.  to 
cost  $27,000  being  considered.  Address 
Board  of  Educ. 

Philadelphia,  Pa. — Bids  will  be  asked  for 


within  six  weeks  for  erection  in  sections  of 
free  library  bldg.,  costing  $1,000,000,  by 
those  in  charge  of  the  Philadelphia  Park- 
way. 

Roosevelt,  N.  Y. — Bond  issue  of  $30,000 
voted  for  school  bldg.     Address  Bd.  of  Educ 

Savannah,    Ga. — Bond    issues    of   $4 
for    school    buildings   and    $50,000    for   court 
house    improvements    proposed.      Oliver    T. 
Bacon,  Chairman  of  Co.  Comnrs. 

Summit,  N.  J. — Plans  being  made  for  3- 
storv  and  basement  high  school  bldg.  to 
cost  about  $150,000.     Address  Bd.   of   Educ 

Wilmington,  0. — Plans  being  prepared  for 
$300,000  court  house,  Webber,  Werner  & 
Adkins,   Archts.,  Cincinnati. 

GARBAGE    DISPOSAL. 

Beardstown,  111. — Establishment  of  mu- 
nicipal garbage  system  being  planned. 
$1,300  appropriated.     Mr.   Harris,   Mayor. 

LIGHTING. 

Crestline,  O. — Aug.  18th,  until  noon,  bids 
will  be  received  for  furnishing  and  operat- 
ing electric  street  lighting  system  for 
period  of  10  yrs.  c.  c.  $500.  Edward  Lib- 
bens,  Village  Clk.  H.  Whitford  Jones  &  Co., 
Consulting  Engrs.,  Citizens  Bldg.,  Cleve- 
land. 

Gilman,  III. — Installation  of  cluster  light 
system   of  about  23    poles  being  considered. 

Marathon,  la. — Installation  of  electric 
light  system  petitioned  for.  Address  Town 
Council. 

Morrison,  111. — To  Cutter  Co.,  South  Bend, 
Ind.,  contract  for  installation  of  boulevard 
lighting  svstem,  consisting  of  49  5-lamp 
posts  at  $1,007. 

ROADS    AND    PAVEMENTS. 

BIDS  REQUESTED. 

Bowling  Green,  O. — Aug.  16th.  until  2  p. 
m.,  for  grading,  draining  and  macadamiz- 
ing and  applying  bituminous  binder  where 
provided  for  on  Elizabeth  Schnell  road  and 
John  Minning  road  in  Wood  Co.  c.  c.  $500. 
C.    E.   Stinebaugh,   Co.  Aud. 

Bowling  Green,  O. — Aug.  16th,  until  1  p. 
m.,  for  grading,  draining  and  macadamiz- 
ing road  on  countv  line  between  Wood  and 
Sandusky  Cos.  c.  c.  $500.  C.  E.  Stine- 
baugh,  Aud.   Wood  Co. 

Goshen,  Ind. — Aug.  14th,  until  1  p.  m., 
for  concrete  roads,  16-ft.  and  lS-ft.  wide. 
in  Concord.  Harrison  and  Olive  Twps..  Elk- 
hart Co.  Probable  cost  of  entire  work 
$130,000.      J.    W.    Brown,   Co.    Aud. 

Greencastle,  Ind. — Aug.  14th,  until  2  p.  m.. 
for  3,160  feet  gravel  road  improvement, 
Madison  Twp.,  Putnam  Co.  C.  L.  Airhart, 
Co.  Aud. 

Hackensack,  N.  J. — Aug.  16th,  until  1  p. 
m.,  for  repair  of  Oakland  Ave.,  Oakland, 
N.  J.,  from  Page's  Corner  to  Passaic  Co. 
line.  c.  c.  103!  of  bid.  A.  V.  Morrison, 
Chairman.  Co.  Road  Comm. 

Harrisburg,  Pa. — Until  Aug.  10.  for  three 
sections  brick  block  state  highway  in 
Muncy,  Stroudsburg  and  Milton.  Robt.  J. 
Cunningham,    state   highway   comr. 

Jeffersonville,  Ind. — Aug.  14,  until  11 
a.  m.,  for  stone  rd.  in  Jeffersonville  Twp., 
Clark  Co.  Length  about  3  miles.  Geo.  W. 
Stoner,   co.   aud. 

Memphis,  Tenn. — Until  Aug.  17.  for  pav- 
ing Wellington  st.  with  asphaltic  concrete 
on  concrete  foundation  :  cost  $10,000.  J. 
H.   Weatherford,  city  engr. 

Mt.  Gllead,  O. — Aug.  6,  until  11  a.  m.. 
for  macadamizing  Sexon-Thatcher  road  in 
Gilead  and  Canaan  Twps..  Morrow  Co. 
Certified  check,  $500.  C.  O.  Higgins,  co. 
aud. 

Newark.  N.  J. — Aug.  23.  until  2  p.  m.,  for 
improvement  of  Lyon  ave,  in  town  of  Irv- 
ington.  from  Newark  city  line  to  Spring- 
field ave.      Frederic  A.   Reimer.  co.   engr. 

Roselle  Park.  N.  J. — Aug.  6.  until  8:30 
p.  m.,  for  paving  Chestnut  Place,  Westfield 
ave.  to  Clay  ave.,  with  concrete  with  bi- 
tuminous surface,  and  4-in.  curb.  W.  H. 
Luster,   boro   engr. 

South  Bend,  Ind. — Aug.  16.  until  11  a.  m., 
for  concrete  road  in  Penn  Twp..  St.  Joseph 
Co.     Clarence  Sedgwick,   co.  aud. 

Wilmington,  Del. — Aug.  10.  until  4  p.  m.. 
for  grading,  constructing  concrete  and  brick 
glitters  and  paving  various  streets  with 
sheet  asphalt,  asphaltic  concrete,  bitulithic. 
Warrenite.  asphalt  block,  and  vitrified 
block.  L.  V.  Christy,  secy.  bd.  directors  of 
street  dept. 
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Save  the  Pavements 


Fifth  Avenue,  LaGrange,  III.     Built  1911. 


STANDARD 
ASPHALT  BINDER 

Standard  Macadam  Asphalt  Binders  form  a  road  that  is  waterproof,  solid 
and  durable;  a  road  that  keeps  an  even  surface  and  remains  free  from  dust. 

Standard  Macadam  Asphalt  Binder  "A."  Between  a  heavy  road  oil  and  a 
solid  binder.  Specially  suited  for  roads  that  have  been  stripped  of  the  original 
surface  and  have  the  top  course  of  stone  exposed. 

Standard  Macadam  Asphalt  Binders  "B"  and  "C."  Practically  solid  pro- 
ducts, to  be  incorporated  with  the  road  material,  either  by  the  penetration  or  the 
mixing  method.  "C"  is  slightly  harder  than  "B;"  for  use  under  slightly  warmer 
climatic  conditions. 

Standard  Paving  Filler.  A  solid  Asphaltum  Filler  for  use  on  brick  and 
block  streets.  Will  remain  flush  in  the  joints,  preserving  the  edges  of  the  brick 
and  blocks. 

Standard  Asphalt  Road  Oil.  Made  in  four  grades,  containing  30  per  cent 
to  60  per  cent  asphaltum.  For  use  on  well-made  roads.  One  application  usually 
lasts  a  season,  keeping  road  free  from  dust. 

Free  Book  on  road  making  with  Standard  Road  Products  sent  on  request. 
Valuable  to  State,  County  and  Municipal  Authorities  and  road  engineers. 

Standard  Oil  Company  (Indiana) 

ROAD  OIL  DEPARTMENT 

72  West  Adams  St.  CHICAGO,  ILL. 

Or  any  Branch  Office. 
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CONTRACTS  AWARDED. 

Baltimore,  Md. — To  The  American  Paving 
Co.,  city,  sheet  asphalt  pavement  on  Clifton 
ave.   and    Norwood   St.,  at  $10,717. 

Brockton,  111. — To  Snyder  &  Barnett, 
Frankfort,  Ind.,  22,735  lin.  ft.  rock  and 
gravel  highways  in  Edgar  Co.,  at  $20,345. 

Clinton,  la. — To  Thos.  Carey  &  Son-,  city, 
grading,  concrete  curbs,  new,  reset  old 
stone  curbs  and  paving  with  vit.  block 
pavement  on   4th  St.,  at   $27,917.40. 

Cohocton,  N.  Y. — To  Dale  Engineering 
Co.,  Utica,  N.  T.,  7.31  miles  state  highway 
construction  on  Cohocton-Avoca  road,  at 
$59,744.50. 

Columbus  Junction,  la. — To  Carnaman  & 
Smith.  Muscatine,  4  blks.  brk.  paving  with 
concrete  base,  at   $1.74   per  sq.    yd. 

Duluth,  Minn. — To  E.  W.  Coons  Co., 
Hibbing.  Minn.,  concrete  pavement  on 
Grand  and  Commonwealth  aves.,  at  $43,- 
613.11. 

Elizabethtown,  Ky. — To  J.  Van  Fletcher, 
4  miles  of  stone  road  construction  on  sec- 
tion Dixie  highway  in  Hardin  Co.,  at  $1.40 
per  cu.  yd. 

Iola,  Kans. — To  Hanreddv  &  Ross,  Unity 
bldg.,  Chicago,  30.3S0  sq.  yds.  brk.  pave- 
ment on  4-in.  concrete  base,  22,000  ft.  curb- 
ing, at  $1.43  per  sq.  yd. 

Kankakee,  111. — To  Illinois  Stone  &  Con- 
struction Co.,  Elgin,  paving  of  East  Mer- 
chant  st.,   at   $10,380.30. 

Kaufmann,  Tex. — To  Callahan  Constr. 
Co..  Omaha,  Neb.,  25  miles  gravel  roads 
with  bridges  and  culverts  in  Kaufmann 
Co.,  at   $161,307. 

Knoxville,  Tenn. — To  Murray  Constr.  Co., 
city,  Trinidad  sheet  asphalt  pavement,  at 
$1.6S  per  sq.   yd. 

Los  Banos.  Cal. — To  W.  II.  Worswick. 
Jr..  Fresno,  14  blks.  of  pavement,  at  $48,- 
810.37. 

McKeesport,  Pa. — To  Jas.  Sweeney,  city, 
Newtown-Rodi  road,  at  $25,568.30  ;  to  R. 
H.  Cunningham  Sons  Co.,  Turtle  Creek, 
Wilmerding-Monroeville   rd.,    at    $25. 203  70. 

Milwaukee.  Wis. — To  Badger  Constr  Co., 
city,  asphalt  pavement  on  Vliet  St.,  west, 
Highland   blvd.   to  city   limits,   at    $50,316. 

Newcastle,  Ind. — To  James  Garvev,  city, 
macadam  pavement  on  Main  and  Meridian 
sts.,   at   $3,000   and   $5,000. 

Plymouth,  Pa. — To  Ed  Quinn.  citv.  4.000 
sq.  yds.  Mark  brk.  and  2,600  lin.  ft  stone 
curbs  on  W.  Main  St..  at  $11,182. 

Portland,     Ore. — To     Giebisch     &     .loplin. 

Portland,   concrete  pavement   on    Bi I 

Stark  st.  to  Scott  ave.,  at  $14,071. 

Portland,  Ore. — To  Oscar  Huber.  city. 
paving  Rodney  ave.  and  San  Rafel  st.  with 
bitulithic  redress  and  standard  bitulithic 
pavement,   at   $13,003.96. 

Salamanca,  N.  T. — To  H.  F.  Bunce.  Olean, 
N.  Y..  paving  on  four  streets,  at  $28,860.75, 
providing  stone  curbing  be  used,  and  $27,- 
785  with  concrete  curbing. 

Seattle.  Wash.— To  R.  G.  Stevenson,  citv, 
asphalt  pavement  on  37th  Place,  at  $12,259  : 
to  L.  R.  Ellis,  citv,  brk.  blk.  pavement  on 
W.    Stacey  st..   at    $10,569. 

South  Bend,  Ind. — To  Western  Con  tr 
Co..  city,  asphalt  pavement  on  Allen  st  .  at 
$10,788.96;  to  H.  L.  Davis,  city,  curbs  and 
sidewalks  on  section  of  Hill  St.,  at  $1,209. 

Spencer.  W.  Va. — To  Eph.  Townsend,  citv. 
concrete  pavement  on  Market  St..  at  $1.39 
per  yd..   24c  per  ft.  for  concrete  curbing. 

Stamford,  Conn. — To  W.  H.  Arthur,  25,- 
550  so.  yds.  asphalt  pavement  on  5-in.  con- 
crete base,   at  $1.40  per  sq.   yd. 

Trenton,  Ga. — To  Newell  Bros..  1st  ave. 
Birmingham.  Ala..  26  miles  macadam  and 
chert    road    construction,    at    $60,720. 

Upper  Sandusky,  O.-Tn  Modern  Con- 
struction Co.,  Fremont,  repressed  brk.  pave- 
ment on  South   Sth  and   South   sts.,   at   $19,- 

Virginia,     Minn. — To    The    Lawrence-Mc- 

Cann  Co..   Eveleth.   Minn..   3% -in    cr i 

blk.  pavement,  at  $244  per  so  yd.,  or  total 
of  $48,000:  to  Risberg  &  Marvick,  city. 
curbs  and   gutters,  at  $6,000. 

West  Alexandria,  O. — To  Strodbeck  Bros,, 
Middletown,  O.,  brk.  pavement,  at  $1.75  per 
sq.   yd.,   or  total   of  $50,000. 

CONTEMPLATED    WORK 

Carlinville,     111. — Construction    of    perma- 
nent highway  between  this  citv  and   Hanni- 
bal. Mo.  being  urged.     Mr.  Whitelej 
Carlinville. 

i  City,      N       J. — Improvement      of 

Hackensack    ave..    160,000    cu.    yds.    fill    and 
50,000      sq.      yds.      Belgian      blk.      p  l 
planned:    probable    cost    $90,000.      Contract 
will   be  let   in   Sept.      Frank    Radigai 
city  hall. 


Kansas  City,  Mo. — Movement  started  for 
permanent  road  across  state.  Frank  W. 
Buffum,  state  highway  comnr.,  Jefferson 
City. 

Leesburg,  Ga. — Bond  issue  of  $27,000  vot- 
ed  recently  for  county  road   construction. 

Logan,  W.  Va — Bond  issue  of  $200,000 
for  good  roads  constr.  In  lyigan  Co.,  will  he 
voted  on  Sept.  7.     Address  co.  comnrs. 

Provo,  Utah — Ordinance  passed  creating 
street  paving  I>ist.  No.  1.  Fstimated  cost 
Of  improvement,  $20,016.48.  G.  C.  Swan. 
city  engr. 

Seattle,  Wash. — Paving  of  47th  ave.,  con- 
crete and  asphalt,  at  $29,000;  and  planking 
9th  ave..  at  $107,000:  paving  Donald  st. 
with  brk.  blk.,  at  $124,000  ;  grading  and 
curbing  Ferdinand  st..  at  $14,000:  filling 
and  planking  W.  Hanford  st.,  at  $6.00,  and 
Poplar  place,  at  $10,000.  A.  H.  Dimmock. 
city  engr. 

Vinton,  la. — Paving  on  Whipple  and  Con- 
cord sts.,  with  vertical  fibre  brk.  on  con- 
crete foundation  with  concrete  curb  pro- 
posed. Probable  cost.  $13,539.  W.  E. 
Klingaman.  city  elk.  ;  Percy  P.  Smith,  engr. 
i  'edar   Rapids. 


BIDS    REQUESTED. 

Dallas,  Tex. — Aug.  23,  until  10  a.  m.,  for 
building  Improved  Sewerage  Works,  as  fol- 
lows: Cont.  5 — North  interceptor  (concrete 
portion)  ;  Cont.  6 — Pumping  station  and  36- 
ni  force  main.  Oak  Cliff  trunk  line  across 
Trinity  river.  Cont.  7 — Disposal  work*  in- 
cluding 36-in.  main  between  station  5  plus 
88.7  and  disposal  works.  Gertified  check, 
2  per  cent,  of  bid.  J.  B.  Hinslett.  city, 
secv. 

Denison,  la. — Readvertisement,  Aug.  12. 
until  8  p.  m..  for  an  artesian  well.  Certified 
check  on  Denison  bank.  $500.  E.  1'  Tuck- 
er, city  elk.  :  J.  G.  Thome  consult,  engr.. 
317   Howes  block.  Clinton.  la. 

Fairfield.  la. — Until  Aug.  7.  for  about  2 
miles  sanitary  sewers  of  8,  10  and  12-in. 
Dine,  Fstimated  cost,  including  outlet.  $10.- 
J.   P.   Starr,  mayor. 

Lebanon.  Pa. — Aug.  18,  until  5  p.  m.  for 
sewage  disposal  Plant,  capacity  mi". 000  gal. 
oer  day.  T.  R.  Crowell.  city  engr.  :  Jas.  H 
Fn.ri,  -.  consult,  engr.,  140  Nassau  st.,  N. 
Y,   city. 

CONTRACTS    AWARDED. 

Omaha,  Neb. — To  James  Jensen,  city. 
storm  sewer  in  Paxton  blvd..  from  36th 
ave.   to  Everett  Place,   at  $39,646.02. 

Peoria.  111. — To  E.  R.  Harding.  Racine, 
Wis.,  south  side  sewer  system,  at  $202,- 
824.50. 

Rochester,  N.  Y. — To  Frank  Lackiusa, 
city,  contract  for  sewers  in  Thurston  rd.. 
Gardner  ave.    and    West   ave..  at   $17,369.25. 

Syracuse.  N.  Y. — To  John  C.  Schrade. 
lie  .  2132  Beverly  rd..  Brooklyn.  N.  Y..  and 
2  Floral  Court.  Rockaway  Beach,  N.  Y.. 
storm  and  sanitary  sewers  for  Huntlv  sys- 
tem   No     2.    at    $82,731.50. 

CONTEMPLATED    WORK. 

Atlanta.  Ga. — Bond  issue  of  $1,000,000 
[or  sewers  and  extensions  of  disposal  plants 
will  be  voted  on  shortly.  J.  G.  Woodward, 
mavor. 

Aurora,  111. — Sewer  in  Arlington  Heights 
addition  to  cost  $13,000.  Myron  Tarble. 
citv  engr. 

Burns.  Ore. — $40,000  bond  issue  author- 
ized for  sewer  system.  H.  C.  Levins, 
mavor. 

Compton,  Cal. — $70,000  bond  issue  voted 
for  s..«'er  system.  Olmstead  &  Gillelen, 
llollingsworth  bldg.  Los  Angeles. 
-  Colo, — Bids  will  lie  readvertised 
for  sanitary  sewer  system  in  town  of 
Mountain  View.  Peter  O'Brian  &  Son. 
engrs.,  German-American  Trust  bldg  Den- 
ver. 

Lebanon,  Ind. — Site  being  considered  for 
proposed  sewage  disposal  plant.  John  B. 
Shelby,   mayor. 

Marvsville.  Cal. — Bond  issue  of  $18,000 
will  be  voted  on  Aug.  24  for  sewer  exten- 
sions and  improvements.  W.  M.  Miek.  citv 
engr. 

Philadelphia.  Pa. — Metropolitan-Suburban 
Planning  Commission,  through  A  F  Danon, 
civ.  engr..  is  making  plans  f,,r  sewage  dis- 
posal plant  costing  $30,000.  and  sewer  sys- 
tem covering  six  boros  in  Delaware  Co 
Total   cost.   $300,000. 

Sellersville.  Pa. — Ordinance  for  sewer  sys- 
tem  passed  by  boro  council. 


Syracuse.  N.  Y. — Bids  will  be  advertised 
shortly  for  sewer  system  in  17th  ward. 
Probable  cost,  $153,000.  vV.  Thos.  Woolev, 
C.  E. 

Three  Forks,  Mont. — Sewer  system.  Cost 
$20,000.  Swearinger  &  McCullough,  engrs.. 
Great  Falls. 

Tulsa,  Okla. — Storm  and  sanitary  sewer. 
Cost  $100,000.     T.  C.   Hughes,  city  engr. 

Warsaw,  la. — Sewer  system  to  cost  $28,- 
500.      R.    O.    Marsh,    mayor. 


WATER   WORKS. 
BIOS    REQUESTED. 

Beaumont,  Tex. — Aug.  17.  until  10  a.  m., 
for  laying  30-in.  iron  pipe  line  across 
Neches  river  and  constructing  canal  intake. 
Certified  check.  $1,000.  J.  G  Sutton,  city 
secy. 

Drumheller.  Alia.,  Can. — Aug.  16.  until  2 
]i.  m.  fur  water  works  system,  consisting  of 
about  one  mile  6-in.  and  4-in.  cast  iron  pipe, 
valves  and  hydrants,  one  H.  R.  T.  boiler 
and  stack.  Duplex  pump,  and  30,1 
wood  tank.  O.  McKee.  citv  secy.-treas.  The 
John  Gait  Engr.  Co.,  Ltd..  consult  engl  . 
Winnipeg. 

Warrenton.  N.  C. — Until  Aug.  10.  for 
water  works  and  sewer  systems.  Gilbert 
C.  White,  engr..  Charlotte.  R.  J.  Jones, 
^\'cv.   bd.    town   comnrs. 

W'atervliet,  N.  Y. — Aug.  16,  until  2:30 
p.  m.,  for  municipal  water  works  system. 
Certified  check,  5  per  cent,  of  bid.  John 
G.  Clute,  pres.  bd.  of  water  comnrs.  Solo- 
men.   Norcross  &  Kleis,  engrs.,  Atlanta.  Ga. 

CONTRACTS   AWARDED. 

i:  i  n.  111. — To  T.  H.  Iglehart,  Chicago, 
water  supply  pine  in  Ogden  and  other 
streets,   at    si  : 

Chillicothe,  Mo. — To  Thermal  Efficiency 
Co.,  Kansas  Citv,  Mo.,  improvements  to 
water  and   liL'bt   plant,   at   $10,784. 

LeMgb,  Okla. — To  W.  C.  Swansick,  Jop- 
lin.  Mo.,  water  works  extensions,  at  $38,600. 

Logan,  Utah. — To  Olof  Nelson,  city,  im- 
provements to  water  system.  Bid  $49,459.62 
on   pipe  line,   and    $10,612  us    on    reservoir. 

Pensacola,  Fla. — To  F.  W.  Blout  Con- 
struction Co..  power  station  at  citv  water 
works,    at    $12,842 

CONTEMPLATED    WORK. 

Atlanta,  Ga. — Bond  issue  of  $750,000  for 
improvements  t.»  water  works  dept.  wil  be 
vot*>d  on  shortly.     J.  G.  Woodward,  mayor. 

Cleveland,  Okla. — Water  works  system 
proposed.  Cost  $75,000.  David  H.  Hollet. 
citv  clerk. 

Dallas.  Tex. — Bond  issue  of  $300,000  will 
probablv  be  voted  on  for  filtration  plant 
for  White  Rock.      \.  C  Cason,  water  comnr. 

Kenedy,  Tex. — Water  works  system  under 
consideration.  Engineer  not  vet  engaged. 
R.    1:     Goff.    mayor. 

Leslie.  Ark. — Water  works  system  being 
planned.  W.  F.  Cook.  Jr.,  Little  Rock,  Ark., 
engr.  in  charge. 

Menominee.  Mich. — Plans  being  made  for 
municipal  water  plant.     M.  B.  Lloyd,  mayor. 

Mertens.  Tex — Water  supply  system  be- 
ing considered.      Ed.  Bookout.   mayor. 

Pateros.  Wash. — Water  works  system. 
Post  $10,000.     W.  W.  Tukev.  mayor. 

Punxsutawney,  Pa. — Municipal  water 
works  being  considered.  L.  N.  Mitchell  and 
W.   N.  Gillespie,  boro  solicitors. 

Warsaw.      Ill — Extension      and      improve- 
ment     of      present      water      system      beil 
manned        Estimated    cost.    $17,500.       R.    O. 
Marsh,   mayor. 


MISCELLANEOUS. 

CONTEMPLATED    WORK. 

Blakelv.  Ga  — Bond  issue  of  $10.00"  voted 
for  municipal  ice  plant.  G.  D.  Oliver. 
mayor. 

M  iscatine,  la. — Purchase  of  modern  ap- 
paratus for  sewer  cleaning  recommended" 
by  citv  engr.     Wm.  E.   Young,  city  engr. 

Portland,    Ore. — Establishment    of    muni- 

cipal  paving  plant  costing  about  $10,000,  be- 

tisidered.       R-    E.    Kremers.    chief    of 

municipal   bureau  of  highways  and   bridges. 

\lr     Dieck,    street   comnr. 

St  Joseph,  Mo. — $10,000  for  purchase  of 
five  street  flushing  machines  recommended 
bv  street  and  alley  sub-committee  of  Cen- 
tral Improvement  Committee.  Elliott  Mar- 
shall, mayor. 
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Progress  and  recent  devel- 
THE  MUNICIPAL  opments   in   the    fire   depart  - 

FIRE  DEPARTMENT,  merits  of  American  cities  are 
reflected  in  the  statistical 
tables  presented  in  this  issue  of  Municipal  En- 
gineering. It  is  a  significant  fact  that  even  small  cities 
thruout  th  United  States  are  rapidly  equipping  with 
motor-driven  apparatus  and  the  contemplated  pur- 
chases for  the  coming  year  aggregate  more  than  twenty 
millions  of  dollars.  The  detailed  reports  indicate 
that  lire  losses  are  being  reduced  each  year,  and  that 
the  cities  equipped  with  motor  apparatus  show  a  lower 
rate  of  loss,  on  the  average,  than  those  equipped  with 
horse-drawn  apparatus. 

The  statistical  facts  presented  in  this  issue  of  Mu- 
nicipal Engineering  show,  for  each  city  represented, 
the  most  complete  array  of  detailed  information  ever 
published.  Nearly  1,000  cities  have  reported  and  the 
care  with  which  most  of  the  reports  have  been  ci  mi- 
piled  clearly  indicates  the  lively  interest  which  fire 
chiefs,  everywhere,  feel  in  procuring  a  complete  and 
permanent  record  of  facts,  which  will  serve  as  a  basis 
for  the  future  development  of  every  fire  department 
in  the  United  States.  The  city  confronted  with  the 
problem  of  improving  its  fire  service  can.  from  this 
record,  ascertain  with  accuracy  the  kind  of  equipment 
and  the  system  employed  by  other  cities  of  similar 
size. 

It  has  been  impossible  to  publish  all  of  the  reports 
received  in  this  issue.  Supplemental  tables  will  be 
presented  in  the  October  issue,  together  with  a  sum- 
mary of  fire  losses,  operating  expenses  and  other  facts 
of  interest. 

Referring  to  the  statistical  tables  appearing  in  the 
Fire  Apparatus  supplement  in  this  issue  of  Muni- 
cipal Engineering,  it  is  to  be  noted  that  Table  I  gives 
for  each  city,  the  population,  area,  number  of  Fire 
Houses,  number  of  men.  number  of  miles  of  streets 
(paved  and  unpaved),  the  condition  of  streets,  the 
source  of  water  supply,  fire  pressure,  normal  pressure ; 
number  of  hydrants,  number  of  miles  of  water  mains, 
number  of  cisterns,  method  of  delivery,  number  and 
kind  of  motor  fire  apparatus,  name  of  the  chief,  and 
name  of  the  chairman  of  the  fire  committee  or  govern- 
ing bod_\-.  It  also  gives  facts  relating  to  building  in- 
spection and  platoon  system.  /;/  a  later  issue  the  re- 
lation  between   the  various  features  of  the  fire  system 
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and  the  reported  fire  losses  will  he  discussed  and  the 
extent  of  the  value  of  motor  fire  apparatus  will  he 
definitely  established.  Table  II.  describes  in  detail 
each  piece  of  motor  fire  apparatus  in  each  city,  so  far 
as  it  has  been  possible  to  obtain  the  facts,  and  sum- 
marizes the  auxiliary  equipment  and  the  service  per- 
formed by  each  piece  of  apparatus  in  the  past  year. 
Table  III.  is  a  partial  summary  of  contemplated  pur- 
chases of  new  equipment  proposed  for  the  coming 
year  together  with  the  names  of  the  fire  chief  and  the 
</overnin;/  committees. 


The  experience  of  the  States 
BUILD  ROADS  earliest  in  the  field  of  good  road 
FOR  TRUCK  constructions    was    bought    very 

TRAFFIC.  dearly  and  it  has  taught  the  lesson 

that  the  improvement  of  a  main 
road  changes  materially  the  character  of  the  traffic  and, 
if  the  road  has  been  built  for  the  existing  traffic  a  re- 
building is  necessary  to  fit  it  for  the  new  traffic  which 
is  greater  and  of  different  nature. 

The  rate  of  growth  of  such  traffic  depends  upon  the 
locality  and  upon  the  influence  of  the  good  road  upon 
the  development  of  the  tributary  country  in  population 
or  in  amount  of  road  trafic  or  both.  Records  of  such 
increase  are  more  complete  in  England  than  in  this 
country.  The  record  for  one  road  out  of  Birmingham 
will  give  some  indications  of  what  may  be  expected. 

The  road  in  question  was  a  water  bound  macadam 
road  originally,  and  had  given  good  service,  with  some 
aid  from  tar  painting  on  the  surface  under  the  traffic 
prior  to  January,  1915,  which  at  that  time  amounted  to 
4,669  tons  a  week,  of  which  1,754  tons  was  motor  traffic. 
About  that  time  motor  omnibus  traffic  began  and  in  the 
six  months  from  January  to  July,  1913,  increased  from 
24  to  3,450  tons  per  week,  while  other  traffic  increased 
less  than  100  tons  in  the  same  period.  By  May,  1915, 
the  motor  omnibus  traffic  had  increased  to  3,756  tons 
per  week,  or  67  tons  per  yard  of  width  per  day.  and 
the  other  traffic  had  increased  to  8,407  tons  per  week, 
practically  all  of  the  increase  being  in  motor  traffic 
other  than  motor  omnibus. 

The  tar  painted  macadam  rapidly  deteriorated  under 
the  omnibus  traffic  and  it  was  resurfaced  in  1914  with 
four  inches  of  tar  macadam  as  the  repair  gang  could 
not  keep  pace  with  the  wear  and  the  cost  of  mainten- 
ance was  excessive. 

Similar  experience  in  America  demonstrates  that  the 
new  main  roads  to  be  economical  in  the  long  run  must 
be  improved  with  the  hard  surfaces  necessary  to  carry 
the  heavy  truck  traffic  and  that  anything  short  of  this 
will  be  a  waste  of  money  in  construction  and  in  main- 
tenance. 


THE  WATER  MAIN  UNDER 
NEW  YORK  HARBOR 

FROM  BROOKLYN  TO  STATEN  ISLAND 

By  J.  F.  Springer,  New  York  City. 


In  distributing  the  new  Catskill  water 
supply  to  the  different  boros  of  the  city  of 
New  York  it  became  necessary  to  lay  a  pipe 
from  Brooklyn  to  Staten  Island  across  New 
Turk  Harbor.  The  drawing  at  the  head  of 
this  article  shoivs  the  dredye  making  a 
trench  in  which  to  lay  the  pipe  line  in  the 
trench.  Ttu'  article  describes  the  proa  ss, 
which  differs  from  other  cases  of  the  sort  in 
its  magnitude,  in  the  special  local  conditions 
of  tides,  currents,  and  traffic  not  to  be  inter- 
fered with,  and  the  special  apparatus  em- 
ployed. 


THE  Catskill  aqueduct,  supplying  water  to  the  boros  of 
New  York  City,  has  several  types  of  inverted  siphon 
construction,  from  those  which  cross  the  valleys  of  Ron- 
dout  creek  and  Hudson  river  to  that  which  passes  beneath 
the  Narrows  between  Long  Island  and  Staten  Island,  includ- 
ing depressed  rock  tunnels,  sheet  steel  siphons  covered  inside 
with  cement  mortar  and  outside  with  concrete,  and  cast  iron 
pipe.  The  latter  is  the  type  of  the  line  from  Brooklyn  to  the 
boro  of  Richmond,  on  Staten  Island. 

The  line  of  the  aqueduct  begins  in  the  Catskill  mountains, 
about  ninety  miles  to  the  north  of  New  York,  and  on  the  op- 
posite side  of  the  Hudson  river.  The  crossing  of  the  river  is 
made  at  Storm  King  mountain,  not  very  far  from  West  Point. 
The  Harlem  river  is  crossed  far  beneath  the  surface  and  the 
conduit  carried  thru  Manhattan  Island  at  a  very  considerable 
depth.  Near  the  southern  end  of  the  island  the  line  passes 
beneath  the  East  river  to  the  boro  of  Brooklyn.  Finally  it 
makes  the  passage  to  Staten  Island  beneath  the  Narrows. 

Staten  Island  is  now  the  least  populous  of  all  the  boros  of 
the  great  city.  This  is  no  doubt  largely  due  to  its  distance 
from  Manhattan  Island  and  to  the  absence  of  land  transporta- 
tion connections  with  the  two  great  boros.  However,  this  sec- 
tion of  the  city  is  being  provided  with  a  water  supply  having 
a  capacity  of  some  15,000,000  gallons  per  day. 


The  Narrow's  is  the  name  of  the  strait  connecting  tipper 
New  York  bay  with  Lower  New  York  bay.  It  is  perhaps  the 
most  frequently  traveled  of  all  salt  water  routes  in  the  world. 
The  great  liners,  the  tramps,  and  shipping  generally  pass  thru 
it.  Whatever  means  of  carrying  the  aqueduct  across  was 
adopted,  it  had  to  permit  construction  without  stoppage  of 
maritime  traffic.  Then  currents  had  to  be  reckoned  with,  and 
also  a  maximum  depth  of  some  50  or  60  feet.  The  point  se- 
lected for  passage  from  Brooklyn  is  at  Seventy-ninth  street. 
On  the  Staten  Island  side  the  siphon  comes  to  land  at  a  point 
very  near  the  most  northerly  part  of  the  island.  The  crossing 
is  accordingly  made  at  a  location  where  the  Narrows  has  by 
no  means  its  narrowest  width. 

The  War  Department  made  the  requirement  that  no  more 
than  1,000  feet  of  the  channel  was  to  be  obstructed  at  any  one 
time.  The  line  of  pipe  lies  in  a  trench  of  such  depth  that  a 
covering  never  less  than  S  feet  lies  over  the  top  of  the  pipe. 

The  pipe  was  let  down  length  by  length  as  the  joints  were 
made.  That  is,  the  end  of  the  pipe  line  was  on  board  a  float, 
where  it  would  be  lengthened  section  by  section.  A  portion 
of  the  connected-up  line  of  pipe  was  passed  down  the  guides 
off  the  float  as  new  pipes  were  connected  up,  thus  lengthening 
the  part  already  in  place  in  the  trench.  It  will  be  seen  at  once 
that  this  means  a  great  deal  of  bending.  Not  only  was  the 
line  compelled  to  bend  to  conform  to  irregularities  at  the  bot- 
tom of  the  trench,  but  very  severe  deflections  occurred  be- 
tween float  and  trench.  In  order  to  provide  for  the  necessary 
flexibility  of  joint,  a  special  design  of  spherical  socket  joint 
was  adopted. 

The  sections  paid  out  from  the  float  from  time  to  time  av- 
eraged about  12  feet  in  length  and  weighed  four  or  five  tons. 
The  diameter  of  the  pipe  is  36  inches.  The  specifications  per- 
mitted no  variation  from  this  greater  than  3  16  inch.  They 
also  require  that  the  pipe  shall  pass  a  hydraulic  test  of  350 
pounds  per  square  inch,  and  also  a  hammer  test  carried  out 
while  the  hydraulic  pressure  is  on. 

The  joint  has  bell  and  spigot  ends.  The  bell  is  machined 
on  the  inside  to  a  spherical  surface.  The  spigot  does  not  come 
into  actual  contact  with  this  surface  except  perhaps  at  the 
extreme  end  of  the  spigot.  Back  of  this  point,  and  occupying 
the  space  between  spigot  and  bell,  a  filling  of  lead  is  employed. 
The  spigot  is  provided  with  circumferential  ribs,  which  tend 
to  keep  the  leaden  filling  in  place.     The  exterior  surface  of  the 
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lead  conforms  precisely  to  the  spherical  surface  of  the  bell. 
As  the  one  length  of  pipe  bends  out  of  line  with  the  other, 
the  two  spherical  surfaces  slide  upon  each  other.  The  final 
4  inches  at  the  extreme  end  of  the  bell  is  protected  by  an  ex- 
terior band  of  wrought  iron  or  steel.  This  band  is  shrunk  on 
at  the  shop.  Its  purpose  is  to  reinforce  the  hub  end  of  the 
pipe  during  laying.  If  this  band  corrodes  later  on,  it  is 
deemed  a  negligible  matter.  Back  of  the  reinforcing  band  the 
bell  is  pierced  by  threaded  holes  which  give  access  to  the  lead. 
Gib  screws  fit  into  the  holes  and  provide  a  means  of  forcing 
the  cold  lead  into  the  shrinkage  space  of  the  joint.  Three 
hundred  pounds  of  lead  were  required  per  joint. 

One  of  the  principal  difficulties  which  had  to  be  taken  care 
of  was  the  matter  of  shrinkage  of  the  filling  after  it  was  put 
in  place.  Two  compositions  (lead: tin,  in  proportions  of  4:1, 
and  lead: antimony  of  19:1)  were  tried  as  fillers,  but  in  both 
cases  the  shrinkage  was  such  upon  cooling  that  the  leakage 
was  excessive.  Tight  calking  of  lead  wool  was  tried.  This 
produced  a  tight  joint,  but  did  not  permit  the  flexibility  of 
movement  desired.  Pneumatic  calking  of  molten  lead  was 
also  experimented  with.  The  hammer  operated  under  a  gage 
pressure  of  60  to  80  pounds  per  square  inch.  There  was  a 
pressure  of  200  pounds  on  the  joint  at  the  time.  The  calking 
proved  ineffective.  What  proved  successful  was  the  use  of  tap 
screws,  which  forced  down  fresh  lead  upon  the  cold  lead  in 
the  joint  after  it  was  poured.  It  will  be  understood  that 
joints  were  made  at  the  surface.  The  preliminary  test  seemed 
to  show  that  a  single  row  of  gib  screws  was  sufficient,  but  it 
was  found  advisable  later  on  to  employ  a  double  row.  As 
much  as  22  pounds  of  fresh  lead  could  in  this  way  be  intro- 
duced to  take  up  the  space  vacated  by  shrinkage.  The  lead 
was  forced  in  by  means  of  four  air  drills  operating  simultane- 
ously upon  a  single  joint.  These  drills  were  supported  by  a 
suitable  carriage  which  could  be  rotated  round  the  band.  This 
method  permitted  calking  of  a  joint  to  be  done  in  one  hour. 


SECTION  OF  JOINT  showing  construction  to 
insure  tightness,  extent  of  flexibility  ami  provi- 
sion that  joint  shall  not  be  injured  in  process  of 
reaching  its  place  in  the  trench. 

The  requirements  of  laying  the  pipe  imposed  upon  the  con- 
tractor a  limitation  of  the  deflection  within  the  joint,  while 
laying,  to  5  degrees.  This  matter  was  controlled  by  the  use 
of  an  enormous  cradle  built  of  structural  steel  and  resembling 
a  thru  truss.  There  are  fourteen  panels,  each  12  feet  in 
length,  thus  corresponding  to  the  pipe  lengths.  The  cradle  is 
curved  in  a  vertical  plane,  and,  when  in  normal  position,  ex- 
tends from  one  end  of  the  scow  down  and  back  to  the  bottom 
of  the  trench.  Fourteen  lengths  may  lie  at  once  in  this  cra- 
dle, or  skidway.  The  curvature  is  such  that  the  deflection 
from  pipe  length  to  pipe  length  keeps  to  the  5  degrees  per- 
mitted. One  length  is  always  going  into  place  and  another  is 
always  being  added.  A  new  length  is  swung  into  place,  spigot 
end  down.  To  set  it  correctly  requires  perhaps  twenty  min- 
utes. The  lead  is  then  poured,  which  occupies  another  twenty 
minutes.  The  filling  up  of  the  shrinkage  space  then  takes 
sixty  minutes.  The  operation  of  moving  the  scow  ahead  and 
allowing  the  new  pipe  line  on  the  cradle  to  be  paid  out  one 
length  occupies  about  twenty  minutes  more.  A  great  deal  of 
time  was  lost,  however,  by  miscellaneous  irregularities,  so  that 
the  ordinary  average  time  taken  per  length,  under  good  weath- 
er conditions,  amounted  to  three  hours. 

The  second  operation,  that  of  pouring  the  lead,  was  carried 
out  while  the  new  pipe  length  was  held  in  position  in  the 
cradle  by  cables.  So,  also,  with  the  next  operation,  where  lead 
pellets  were  forced  in  to  take  up  shrinkage  space.  The  cables 
were  then  released  and  the  pipe's  support  assumed  by  a  der- 
rick. Everything  was  now  ready  for  the  scow  to  move  ahead 
and  let  the  loop  of  pipe  line  slide  conformably  to  the  three 
guides  arranged  in  the  cradle — one  at  the  bottom  and  one  to 
either  side  of  the  pipe. 

The  cradle  was  quite  a  large  affair,  measuring  about  180 
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LOWERING  A  SECTION  OF  PIPE  into  place. 
The  men  on  the  platform  below  are  finishing  the 
enameling  of  the  preceding  pipe  length.  Thi  lead 
pot  foi  iimnum  the  ioini  is  seen  on  the  small  plat- 
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feet  in  curved  length,  having  a  width  of  s  feet,  and  maintain- 
ing a  height  of  about  10  feet.  The  weight  approaches  sixty 
tons. 

I  have  already  called  attention  to  a  rather  novel  mechan- 
ical appliance  which  is  employed  in  operating  the  gib  screws 
which  force  the  lead  pellets  into  the  lead  filling.  Machine  op- 
erations are  also  required  in  preparing  the  pipe  ends  for  the 
making  of  the  joint.  The  sphericity  of  the  interior  of  the  bell 
must  be  of  a  high  degree  of  perfection  in  order  to  provide  for 
slippage  without  breaking  up  the  tightness  of  the  joint.  The 
specifications  are  excessively  severe.  There  are  to  be  no  chat- 
ter marks,  no  tool  cuts,  no  depressions.  The  sphericity  is  to 
be  maintained  to  about  0.01  inch.  The  exterior  of  the  bell 
must  be  accurately  machined  to  receive  the  reinforcing  band. 
This  band  is  then  shrunk  on  prior  to  the  machining  of  the 
inner  bell  surface. 

The  manner  of  cutting  the  hollow  cylindrical  surface  is  of 
interest.  Briefly,  it  consists  in  swinging  the  cutting  tool  in  a 
horizontal  plane  while  the  pipe  is  rotated  in  a  vertical  plane. 
A  pipe  length  is  mounted  on  a  big  lathe  in  such  way  as  to  be 
turned  by  the  head.  On  a  bracket  secured  to  the  tailstock  a 
rotating  table  is  set  up.  The  plane  of  its  rotation  is  horizon- 
tal. On  the  table  the  high-speed  cutting  tools  are  mounted. 
These  are  three  in  number,  two  for  rough  cutting  and  one  for 
finishing.  The  tools  are  arranged  at  such  intervals  that  when 
the  one  engaged  in  cutting  has  entered  the  bell  to  the  point 
where  it  ceases  its  activity,  the  next  tool  approaching  the  ex- 
terior point  where  cutting  begins  is  about  an  inch  from  its 
work.  This  space  provides  for  an  interval  of  time,  during 
which  the  operator  changes  the  feeding  speed.  After  the  three 
cuts  have  been  made,  the  surface  is  ground  to  finished  size. 
This  operation  is  accomplished  by  means  of  a  grinding  wheel 
mounted  upon  the  armature  shaft  of  a  3-h.p.  electric  motor 
set  up  on  the  rotating  table. 


All  this  careful  work  is  necessary  to  the  prevention  of 
leaking  joints.  It  is  appropriate  to  add  here  that  machine 
operations  upon  material  intended  for  the  field  are  probably 
on  the  increase.  This  seems  to  be  especially  the  case  where 
joints  are  to  be  made.  It  adds  to  the  cost  of  the  material,  but 
it  provides  a  certainty  of  tightness  that  probably  is  worth 
much  more  than  the  expense.  In  the  present  case  the  pipe 
lengths  are  required  to  be  interchangeable.  There  is,  accord- 
ingly, no  need  in  the  field  to  match  a  given  bell  with  some 
particular  spigot.     Any  spigot  fits  any  bell. 

After  being  machined  and  ground  the  pipe  lengths  are 
taken  in  truck  loads  to  the  testing  plant.  This  plant  is  pro- 
vided with  a  big  water  tank  from  which  the  length  to  be 
tested  may  be  quickly  filled.  A  length  is  rolled  off  the  truck 
onto  a  track,  to  either  side  of  which  an  end  plate  is  set  up. 
One  of  these  is  fixed  in  position  and  the  other  is  movable. 
Both  stand  in  vertical  planes.  The  length  is  rolled  between 
the  two,  and  the  movable  one  operated  against  one  end  of  the 
pipe.  The  joints  are  made  tight  by  means  of  suitable  rubber 
gaskets.  The  pipe  is  filled  with  water  and  simultaneously  the 
air  is  permitted  to  escape.  When  water  comes  out  of  the  vent 
during  the  filling  operation  it  indicates  that  the  pipe  is  full. 
The  movable  plate  is  operated  by  means  of  two  hydraulic 
jacks.  These  have  a  movement  of,  say,  1%  inches  or  less.  A 
four-plunger  pump  is  employed  to  work  the  jacks,  whose  com- 
bined power  is  about  250  tons.  This  pressure  is  just  about 
sufficient  to  resist  that  of  the  water  in  the  pipe  when  the  max- 
imum test  of  350  pounds  per  square  inch  is  realized.  A  sin- 
gle-plunger pump  is  used  to  bring  the  interior  pressure  up  to 
the  desired  point. 

In  the  field  the  dredging  required  to  provide  a  suitable 
trench  was  rather  difficult.  In  the  first  place,  the  bottom  re- 
quired  is,   for   the  larger   part   of  the   1%-mile  crossing,  at  a 
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PIPE  IN  PLACE  and  joint  poured.  Workmi  ii 
arc  fon  inn  lead  pellets  into  the  joint  to  insure  its 
tightness.  Noti  two  air-driven  machines  for  use 
in    this   operation. 
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depth  of  59  feet  below  mean  sea  level.  The  maximum  depth 
is  about  74  feet.  This  is  on  the  side  near  Staten  Island.  The 
depth  of  the  dredge  cut  varied  from  10  to  35  feet.  At  first  it 
was  thot  possible  to  dredge  a  satisfactory  trench  by  making 
the  bottom  width  20  feet;  but  this  was  found  to  be  entirely 
inadequate  for  the  reason  that  the  trench  had  to  be  left  for  a 
number  of  weeks  between  dredging  and  laying.  Light  mud 
would  be  carried  down  into  the  trench  under  the  influence  of 
the  currents  set  up  by  moving  the  scow  and  cradle.  In  fact, 
the  mud  filled  in  to  depths  up  to  10  feet.  It  was  really  pos- 
sible to  drag  the  cradle  thru  this  mud,  but  its  presence  pre- 
vented examination  of  the  freshly-laid  pipe  by  divers.  Be- 
sides, the  cradle  would  not  settle  quite  to  the  bottom,  altho 
the  pipe  would.  With  the  cradle  not  quite  down,  an  excessive 
deflection  was  imposed  upon  the  pipe  lengths  sliding  off  its 
end.  The  bottom  width  of  the  trench  was  doubled  and  satis- 
factory results  secured.  The  dredging  could  not  be  done,  it 
appears,  in  the  more  advantageous  way  by  proceeding  parallel 
to  the  central  axis,  but  was  necessarily  carried  out  in  short 
lengths   from  one  side  of  the  trench   to  the  other.     This  re- 
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THE  JOINT  has  been  finished  and  the  testing 
bulkheads  are  being  lowered  into  the  pipe,  pre- 
paratory to  applying  water  pressure  on  the  joints. 
Note  the  attachment  of  the  cables  for  lowering 
the  pipes  on  the  skidway,  seen  just  behind  the 
bell. 


THE  SKIDWAY  for  laying  the  submerged  pipe 
after  lifting  from  the  water  for  the  winter  of  1914- 
15,  looking  toward  the  upper  end.  The  growth  on 
the  framework  of  the  skidway  is  a  broirnish  sea- 
weed about  1%   inches  long. 

The  side  guide  rails  run  just  beloi^  the  level 
of  the  boy's  shoulders. 

The  cable  shown  runs  from  the  deck  of  the 
pipe-laying  boat  to  the  lower  end  of  the  skidway 
and  is  under  strain  while  moving  ahead. 
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quirement  was  imposed  by  the  strength  of  the  tidal  current 
running,  whether  in  or  out,  at  right  angles  to  the  pipe  line. 
The  depth  prohibits  the  use  of  a  ladder  or  dipper  dredge. 
Poles  could  not  be  used  to  guide  the  bucket.  The  tide  would 
swing  the  bucket  many  feet  away  from  correct  position.  Not 
only  was  the  excavating  difficult  to  do,  but  it  was  difficult  to 
tell  when  a  satisfactory  job  was  done.  Only  at  slack  water 
could  soundings  be  made.  The  information  supplied  thus  was 
insufficient.  It  did  not  tell  whether  the  bottom  was  even 
enough.  In  fact,  after  about  one-third  of  the  pipe  was  dawn, 
it  was  concluded  that  a  better  bottom  was  needed.  Divers 
armed  with  jets  sought  to  produce  an  even  bottom,  but  this 
procedure  proved  too  slow  and  expensive.  A  heavy  A-shaped 
drag  was  then  constructed  out  of  structural  steel,  the  total 
weight  amounting  to  something  over  ten  tons.  By  dragging 
this  appliance  back  and  forth  on  the  bottom,  the  latter  was 
brought  to  a  level  condition.  The  dredge  employed  in  the 
Narrows  operations  is  of  the  clam-shell  variety.  The  bucket 
generally  used  weighs  26,000  pounds  and  has  a  capacity  of 
i;'_.  cubic  yards.  Now  and  then  a  mud  bucket  was  used. 
Upon  the  average,  3,800  cubic  yards  has  been  excavated  per 
day  of  three  shifts. 

The  photographs  with  the  explanations  accompanying  them 
show  clearly  details  of  plan  and  operation. 
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GAS  AND  ELECTRIC  STREET  LIGHTS 

A  COMPARISON  OF  COST  AND  EFFICIENCY 


This  report  of  a  comparative  street  test 
of  high-pressure  gas  and  flame-arc  electric 
lighting  of  sections  of  two  streets  under 
similar  conditions  tvas  made  in  an  English 
city  and  prices  for  gas  and  current  may  be 
different  from  American  prices,  but  the  re- 
sults are  given  in  such  form  that  the  neces- 
sary corrections  for  any  particular  case  can 
be  made  readily  and  the  comparison  made 
for  any  city  with  any  ordinary  prices  for 
gas  and  electricity. 


IN  ORDER  to  obtain  reliable  data  for  future  guidance  in 
designing  street  lighting  systems,  the  corporation  of  one 
of  the  great  English  towns,  with  a  population  of  over  750,- 
000,  instituted  a  test  between  two  main  thoroughfares,  one 
lighted  by  electricity  and  one  by  incandescent  gas. 

Two  experts,  one  in  electricity  and  one  in  gas,  to  make 
an  exhaustive  trial  and  to  report  on  the  results;  those  ob- 
tained are  detailed  below.  The  two  experts  presented  separ- 
ate and  to  some  extent  antagonistic  reports.  On  two  points 
the  experts  agreed:  1.  That  for  all  practical  purposes  the  de- 
gree of  illumination  in  the  two  thoroughfares  is  approximate- 
ly equal.  2.  That  based  upon  the  figures  of  costs  of  current 
and  gas,  given  them  by  the  respective  departments,  the  arc 
lamps  as  used  in  one  street,  are  provided  at  an  annual  cost, 
which  is  less  than  the  gas  lamps  used  in  the  other  street. 

For  the  purpose  of  the  test  a  length  of  Portland  street 
was  selected,  lighted  by  four  electric  lamps,  and  a  length  of 
Princess  street,  lighted  by  four  gas  lamps;  this  arrangement 
was  adopted  so  that  a  similar  number  of  lamps  and  length 
of  street  could  be  dealt  with  in  each  case. 

The  methods  of  testing  and  the  principles  upon  which  they 
depend  were  described  in  an  article  in  Municipal  Engineer- 
ing, vol.  xlvii,  p.  235. 

In  the  cases  of  the  two  thoroughfares,  the  lighting  of 
which  was  critically  studied,  the  method  adopted  was  by  the 
erection  of  central  light  sources  suspended  from  span  wires. 
In  the  case  of  the  street  lighted  by  gas,  the  sources  of  light 
consisted  of  Keith  High-pressure  gas  lanterns,  each  contain- 
ing three  inverted  high-pressure  mantles  supplied  with  gas 
from  the  municipal  gas  supply,  raised  to  a  pressure  of  55  to 
60  inches  of  water,  by  means  of  a  compressor  piant  placed  in 
a  convenient  central  position,  the  pumps  being  driven  by 
electric  motor,  supplied  with  power  from  the  municipal  elec- 
tricity station.  In  the  electrically  lighted  street  the  same 
method  of  suspended  sources  of  light  was  adopted;  they  are 
of  the  type  known  as  the  metroplane  magazine  flame  arc 
lights,  with  clear  inner  globes  and  partially  obscured  outer 
globes.  These  lamps,  of  which  there  are  sixteen,  are  con- 
nected eight  in  series,  across  400  vllts  obtained  from  the  or- 
dinary distributing  sietroor  R,  supplied  by  the  municipal 
electricity  undertaking.  Each  lamp  takes  an  average  of  583 
watts.  The  circuits  are  so  arranged  that  every  alternate 
lamp  can  be  switched  off,  when  it  is  desired  to  reduce  the  il- 
lumination, after  the  traffic    has  ceased  for  the  night. 

Both  for  gas  and  the  electric  lamps  a  tower  ladder  was 
used,  when  it  was  necessary  to  adjust,  trim  and  clean  the 
lamps.     In  the  case  of  one  of  the  streets,  that  did  not  inter- 


fere with  the  tramyay  traffic,  as  it  runs  only  one  side;  but 
in  the  street  lighted  wtih  gas  lamps,  the  tram  service  was 
held  up.  Lowering  the  lamps  would  in  that  case  have  been 
resorted  to,  by  means  of  special  lowering  gear,  but  it  often 
proves  unsatisfactory  and  was,  therefore,  not  used;  conse- 
quently when  the  lamps  required  attention  during  the  hours 
of  traffic,  the  tram  car  service  had  to  be  interrupted. 

In  the  two  streets  under  review  the  sources  of  light,  or 
lamps  have  not  been  erected  at  equal  distances  apart, 
obviously  due  to  the  difficulty  of  obtaining  wall  fixings  at  the 
exact  points  necessary  for  such  equal  distances.  The  gas 
lamps  in  the  one  street  vary  in  heighth  and  distances  apart 
as  shown  below: 

No.  1  lamp,  height  25  ft.,  10  inches. 

No.  2  lamp,  height  26  ft.,  1  inch. 

No.  3  lamp,  height  27  ft.,  3  inches. 

No.  4  lamp,  height  27  ft. 

Average  height  26  ft.,  6  inches. 

Horizontal  distances: 

Between  1  and  2,  104  ft.,  10  inches. 

Between  2  and  3,  118  ft.,  6  inches. 

Between  3  and  4,  98  feet,  6    inches. 

Average,  107  ft. 

The  arc  lamps  in  the  other  street  are  all  27  feet,  6  inches 
above  the  paving.     The  horizontal  distances  are: 

Between  lamps  1  and  2,  132  ft. 

Between   lamps    2   and   3,   116    ft. 

Between  lamps  3  and  4,  114  ft.  7%  inches. 

Average  distance,  121  ft. 

As  the  distances  vary  it  is  obvious  that  the  actual  mini- 
mum illumination  would  not  be  a  fair  comparison,  therefore, 
the  mean  distance  has  been  taken  in  each  case,  that  is  for 
the  electric  lamps,  121  feet  apart,  and  for  the  gas  lamps,  107 
feet  apart.  These  distances  have  also  been  taken  when  com- 
puting costs.  Thus  in  the  case  of  the  electric  lamps  there 
would  be  43.6  arc  lamps  to  the  mile,  and  with  tne  gas  lamps 
49.34  lamps  to  the  mile  of  street. 

As  in  both  cases  the  illumination  at  the  minimum  position 
is  derived  from  the  rays  eminating  from  the  lamps  between 
the  angles  of  20  and  25  degrees  from  the  horizontal,  and  in 
the  case  of  minimum  illumination  from  the  rays  at  45  degrees 
from  the  horizontal;  therefore,  the  bulk  of  tne  photometric 
measurements  were  made  at  these  angles.  In  order  to  ascer- 
tain the  illumination  which  actually  results  in  practice,  photo- 
metric tests  were  made  from  time  to  time  over  a  period  of 
eight  weeks,  and  nightly  record  was  kept,  and  all  failures, 
extinctions,  and  other  details  were  noted  and  are  detailed  be- 
low. The  results  of  these  very  numerous  light  measurements 
can  be  condensed  as  follows: 

1.  Average  candle-power  at  20°  to  25°  from  horizontal. 

2.  Average  candle-power  at  45°  from  horizontal. 

3.  Average     minimum     horizontal     illumination     derived 

therefrom  on  the  pavement. 

4.  Average    maximum    horizontal     illumination     derived 

therefrom  on  the  pavement. 
The   averages    obtained    by    actual    measurement   were   as 
follows : 

Candle-power  at  20°  to  25° 1,750  c.p.  2,970  c.p. 

Candle-power  at   45° 1,670  c.p.  3,170  c.p. 

Minimum  horizontal  illumination.     .39  ft.  c  .5  ft.  c. 

Maximum  horizontal  illumination.   1.9  ft.  c  2.26  ft.  c. 
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THE   STREET  LIMITED   WITH    ELECTRIC  LIGHTS. 


THE    LAMP    USED. 


The  costs,  excluding  charges  on  the  lamps  and  the  special 
mains  are  made  up  as  follows: 

For  Gas  Lighting — (1)  Cost  of  low-pressure  gas  delivered 
to  the  compressor,  plus  cost  of  compressing  same.  (2)  Cost 
of  mantles  and  renewable  parts.  (3)  Labor  charges  for 
lighting,  extinguishing  and  renewing  parts. 

For  Electric  Lighting — (1)  Cost  of  current  delivered  to 
the  street  lighting  maines.  (2)  Cost  of  carbons,  gloDes  and 
renewable  parts.  (3)  Labor  charges  for  carboning,  lighting, 
extinguishing  and  renewing  parts. 

Gas  Lamps — The  cost  of  low-pressure  gas  delivered  at 
the  compressor  station,  including  manufacture,  distribution, 
rents,  rates  and  taxes,  management,  interest  on  loans,  as 
prepared  by  the  municipal  officials  amounts  to  25.38  cents 
per  1,000  cubic  feet.  To  this  has  been  added  the  cost  of  elec- 
trical energy  for  compressing  same,  which  works  out  at  1.75 
units  per  fl.OOO  cubic  feet,  or  when  charged  at  2  cents  per 
unit,  at  3%  cents  per  1,000  cubic  feet,  making  a  total  cost 
of  28.88  cents  per  1,000  cubic  feet  of  high-pressure  gas  de- 
livered  into  the  high-pressure  mains. 

Carefully  made  consumption  tests  carried  out  on  two 
occasions  proved  that  after  allowing  for  leakage,  the  con. 
sumption  per  mantle  was  25.5  cubic  feet  per  hour,  or  79.5 
cubic  feet  per  hour  for  each  lamp,  thus  the  cost  per  hour  for 
high-pressure  gas  amounts  to  2.29  cents  per  hour;  to  which 
must  be  added  the  cost  of  mantles,  globes,  labor  and  so  on, 
which  has  been  estimated  at  0.56  cent  per  lamp  per  annum. 
The  figures  are  given  below: 

Cents  per  hour. 

Gas 2.294 

Mantles,  etc 2 

Labor 36 

Sundries 146 

3.000 

To  a  large  extent  the  labor  and  maintenance  figures  have 
been  based  on  those  prepared  by  the  municipal  officials,  they 
may  be  taken  as  reliable  when  the  lamps  are  working  at  the 
ordinary  pressure,  but  they  would  be  higher  should  the  pres- 
sure be  increased  to  improve  the  efficiency  of  the  lamps. 

The  tests  to  obtain  the  results  given  below  of  the  flame 
arc  lighting  extended  over  a  period  of  twomonthsandincluded 
periodic  meausrements  of  electricity  consumed  to  check  the 
electricity  meters  installed;  photometric  measurements  of 
candle-power  and  illumination,  carried  out  every  night  when 
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the  weather  permitted;  also  daily  and  nightly  inspection  of 
the  lamps  to  check  consumption,  carbons,  repairs  and  so  on. 
Whilst  the  electric  lamps  were  undergoing  the  tests,  they 
were  operated  in  a  manner  usual  in  ordinary  practice.  The 
reflector,  also  tray  and  support,  were  modified  in  the  case  of 
one  lamp,  to  demonstrate  that  the  shadow  cast  under  the 
lamp  can  be  eliminated.  Adjustments  and  alterations  of  the 
lctric  lamps  were  only  permitted  when  found  absolutely 
necessary. 

The  results  obtained  from  photometric  tests  continued 
over  a  period  of  two  months  are  as  follows  for  the  arc  lamps 
as  stated  above: 

Candlepower  at  20"   to  25° 970  c.p. 

Candlepower  at  45° 3,170  c.p 

Candlepower  at  20°  to  25° 2,970  c.p. 

Minimum   horizontal   illumination 5  ft.  candles 

Maximum  horizontal  illumination 2.26  ft.  candles 

After  11:30  p.  m.,  every  alternate  electric  arc  lamp  is  ex- 
tinguished, with  the  following  results: 

Candlepower  at  20°  to  25° 2,970  c.p. 

Minimum   horizontal   illumination 0.084  ft.  candles 

Maximum  horizontal  illumination 2.26  ft.  candles 

These  figures  are  the  average  of  all  those  obtained  by  ac- 
tual measurement.  The  costs,  excluding  capital  charges  on 
lamps  and  special  mains,  are  made  as  follows:  Cost  of  cur- 
rent delivered  to  the  street  lighting  mains;  cost  of  carbons, 
globes  and  renewable  parts;  labor  charges  of  carboning,  light- 
ing, extinguishing  and  renewing  parts. 

The  cost  of  electrical  energy  depending,  as  it  does,  on  the 
load  factor,  varies  for  the  half-night  lamps,  which  burn  2,000 
hours  per  annum,  and  the  all-night  lamps,  which  burn  4,000 
hours,  being  2.14  cents  per  unit  for  the  former  and  1.310  cents 
per  unit  for  the  latter.  The  average  of  the  electricity  meter 
readings  showed  that  each  lamp  consumed  583  watts;  thus, 
for  one  hour,  the  cost  for  electrical  energy  would  be: 
Half-night  lamps— 0.583  B.  T.  units  +  2.14  =  1.247  cents. 
All-night   lamps— 0.583   B.    T.   units    +    1.310   =     .7637  cents. 

To  these  totals  there  must  be  added  the  cost  of  carbons 
and  labor.  Bach  lamp  contains  14  pairs  of  carbons,  which, 
during  the  tests,  exceeded  five  burning  hours  per  pair.  These 
carbons  as  used  at  present  cost  $18.24  per  thousand  pairs; 
thus  one  hour  costs  0.36  cent. 

Trimming,   Cleaning  and   Maintenance. — Each   lamp   takes 
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fifteen  minutes  to  trim  and  clean.  A  trimmer  and  his  mate 
are  employed,  earning  21  cents  and  18  cents  per  hour,  respect- 
ively; thus  the  trimming  and  cleaning,  if  cleaned  every  fifty 
hours,  would  be  .18  cents  per  hour.  Together  with  an  allow- 
ance for  repairs  and  maintenance,  this  makes  a  total  cost  per 
hour: 

All-night  Lamps.     Half-night  Lamps. 

Electrical   energy 0.764  cents  1.250  cents 

Carbons    0.360  cents  0.360  cents 

Labor   0.120  cents  0.120  cents 

Sundries,  say  0.156  cents  0.070  cents 

Total   1.400  cents  1.800  cents 

As  lighting  and  extinguishing  are  automatically  carried 
out  by  time  switches,  no  charge  has  been  allotted  to  them. 

The  capital  cost  of  plant  and  apparatus  for  the  arc  lamps 
amounts  to  $175  per  lamp.  This  amount  does  not  include  any 
sum  for  series  street  lighting  main.  The  reason  why  this  is 
excluded  is  due  to  the  fact  that  it  has  been  included  in  the 
general  charges  of  the  electrical  undertaking.  The  capital 
cost  per  mile  of  street,  therefore,  would  work  out  at: 
43   lamps  at  $175  =  $7,525 

The  total  number  of  complete  extinctions  were  as  follows: 
One  lamp  out  for  80  minutes;  one  lamp  out  for  20  minutes. 

As  half  the  arc  lamps  burn  through  the  night,  they  are 
evidently   very   reliable. 

The  arc  lamps  were  subjected  to  the  following  tests  by 
means  of  a  large  number  of  photometric  readings  of  a  two- 
fold nature:  (1)  Tests  of  the  illumination  thrown  on  the 
screen  of  the  photometer  when  placed  horizontally  and  15 
inches  from  the  ground;  (2)  tests  of  the  candle  power  of  the 
lamps  by  direct  readings  at  certain  angles. 

The  photometer  was  placed  on  the  ground  under  each  of 
the  four  electric  arc  lamps,  also  at  a  point  in  the  center  of 
the  carriageway,  midway  between  each  lamp  (taking  them  in 
pairs),  as  well  as  at  a  point  on  the  curb  midway  between  each 
two  lamps,  so  that  a  line  drawn  from  this  point  would  be  equi- 
distant from  each  lamp.  The  average  foot-candle  values  were 
as  follows: 

0NDEB    THE   LAMPS. 

Under  arc  lamp  No.  1 0.87  foot-candles 

Under  arc  lamp  No.   2 0.94  foot-candles 

Under  arc  lamp  No.  3 0.44  foot-candles 

Under  arc  lamp  No.  4 1.26  foot-candles 

Mean  of  above,  0.8S. 

BETWEEN     THE    LAMPS. 

On  Road.  On  Curb. 

Between  arc  lamps  No.  1  and  2 222  f.c.       .231  f.c. 

Between  arc  lamps  No.  2  and  3 27    f.c.       .26    f.c. 

Between  arc  lamps  No.  3  and  4. 264  f.c.       .262  f.c. 

Mean  of  above 252  f.c.       .251  f.c. 

The  results  of  the  direct  candle-power  readings  are  as  fol- 
lows : 

At  20  deg.         At  75  deg. 

Arc   lamp   No.   1 3,034  candles     1,385  candles 

Arc   lamp   No.   2 3,170  candles     1,438  candles 

Arc   lamp   No.   3 2,767  candles     1,759  candles 

Arc   lamp   No.   4 2,826  candles     1,331  candles 

Mean  of  above 2,949  candles     1,478  candles 

Maximum  c.p.  at  approximately  20 

deg 3,170  candles     1,759  candles 

Minimum  c.p.  at  approximately  20 

deg 2,767  candles     1,331  candles 

From  careful  observations  and  tests  made  it  was  found 
that  each  arc  lamp  consumes  600  watts  (0.6  unit)  per  hour. 
From  this  it  follows  that,  taking  the  light  found  at  an  angle 
of  20  degrees  (which  may  be  taken  as  approximately  the  max- 
imum), the  arc  lamps  have  a  mean  efficiency  of  practically  5 


candles  per  watt;  from  which  it  may  be  inferred  that  the  arc 
lamps  were  in  a  highly  efficient  condition  when  tested.  Dur- 
ing the  tests  striking  differences  in  the  results  were  obtained 
from  the  arc  lamps,  even  from  the  same  lamp.  This  was  due 
to  the  fact  that  alterations  were  made  in  the  shades;  one  lamp 
was  without  a  shade  thruout  the  test,  whilst  a  shade  was  fit- 
ted on  one  during  the  test.  The  evident  object  of  fitting  a 
shade  is  to  improve  the  distribution  and  lessen  the  shadows 
under  the  lamps.  It  is  doubtful  whether  electrical  experts 
have  quite  solved  this  problem  yet,  but  it  is  a  difficult  thing 
to  impart  to  electric  light  as  perfect  a  diffusion  as  can  be  ob- 
tained from  high-power  gas. 

The  details  of  costs  of  the  arc  lamps  based  upon  the  ob- 
servations made  of  the  current,  carbon  and  so  on,  and  upon 
the  estimates  given  by  the  electricity  department  of  the  pub- 
lic authority  are  given  below.  In  the  thorofare  under  consid- 
eration, which  has  a  width  of  66  feet,  there  are  sixteen  arc 
lamps,  four  of  which  were  subjected  to  the  tests  described  in 
this  article. 

1.  Cost   of  current,   $36.12   per   k.w.    of  maximum   demand, 

plus  $1.11  per  unit  metered   (running  cost). 

2.  Carbons,  $18.24  per  thousand  pairs. 

3.  Wages  trimmer,   21  cents  per  hour;    mate,  18  cents  per 

hour. 

4.  Eight  lamps   (all  night  I,  run  on  45  per  cent,  load  factor, 

equal  to  4,000  hours  per  annum. 

5.  Eight  lamps  (half  night),  run  on  23  per  cent,  load  factor, 

equal  to  2,000  hours  per  annum. 

6.  Cost  of  current  (all  night),  1.3C4  cents  per  unit. 

7.  Cost  of  current  (half  night),  2.264  cents  per  unit. 

8.  One  pair  carbons  lasts  4%  to  5  hours. 

9.  Lamps  are  trimmed  about  every  45  hours  and  2  hours  are 

taken  in  trimming  8  lamps. 
10.     Each  lamp  consumes  COO  watts  per  hour. 
All-night  lamps  45  per  cent,  load  factor.  Cost  per  lamp 

60/100  by  4,000  equals  2,400  units  per  annum.      per  annum. 

Current,  2.400  by  1.364  cents $32.74 

Carbons  at  0.4  cent  per  hour — 4,000  at  0.4  cent 16.00 

Trimming  at  0.14  cent  per  hour — 4,000  at  0.14  cent 5.60 

Total  per  lamp  per  annum $54.34 

Equal  to  1.36  cents  per  hour  lighted. 
Half-night  lamps  23  per  cent,  load  factor.  Cost  per  lamp 

60/100  by  2,000  equals  1,200  units  per  annum.  per  annum. 

Current,  1,200  by  2.264  cents $27.16 

Carbons  at  0.4  cent  per  hour — 2,000  at  0.4  cent S.00 

Trimming  at  0.14  cent  per  hour — 2,000  at  0.14  cent 2. SO 

Total    $37.96 

Or  1.8  cents  per  hour  lighted. 

Nothing  is  included  in  the  above  costs  for  interest  and  de- 
preciation on  capital  spent  on  installation  or  general  mainte- 
nance charges,  also  not  for  globes  and  so  on. 

CAPITAL    SPENT   ON    INSTALLATION    OF   THE    16    ARC    LAMPS. 

Mains  to  foot  of  poles  or  pipes $1,480 

Wages,  fixing  lamps,  etc 456 

Arc  lamps,  poles,  wire,  carbons,  hangers,  etc 1,656 

Meters    24 

Cost  of  erecting  side  poles,  wall  rosettes  and  span  wires.      624 

Total    N.240 

It  must  not  be  assumed  that  the  same  lighting  efficiency  of 
5  candles  per  watt  can  be  obtained  from  any  11-ampere  arc 
lamps  as  furnished  by  the  makers.  The  experience  of  experts 
is  that  from  3  to  3%  candles  per  watt  is  the  maximum  duty 
to  be  obtained.  It  should  also  be  noted  that  if  smaller  light- 
ing units  are  required  (7  or  S-ampere  lamp)  the  efficiencies 
are  still  lower. 

Si  pti  mbi  r,  tSIS 


MARKING  SAFETY  ZONES 

ON  BUSY  STREET  CROSSINGS 

By  James  F.  Hobart,  M.  I,.,  Indianapolis,  Ind. 


The  problems  of  parking  of  automobiles 
and  management  of  street  traffic,  espe- 
cially at  busy  intersections,  are  still  in 
process  of  solution.  They  arc  closely  con- 
nected and  overlap  occasionally.  This  ar- 
ticle describes  the  rather  elaborate  system 
which  is  now  in  operation  in  Indianapolis 
and  shows  some  of  the  mistakes  in  the  in- 
stallation and  the  corrections  made.  After 
a  very  few  weeks  of  operation  traffic  has 
become  accustomed  to  the  crooked  and  nar- 
row ways  to  which  it  is  confined  in  order  to 
separate  foot  and  vehicle  classes  and  the 
system  is  in  successful  operation. 


THE  system  of  street  marking  which  has  been  in  use  at 
the  principal  street  crossings  in  Indianapolis  for  several 
weeks  seems  to  help  not  only  the  pedestrian,  but  the 
motorman  and  also  the  automobile  driver.  But,  like  some 
other  good  things,  they  seem  to  be  carrying  it  a  bit  too  far 
and  adding  a  lot  of  posts  and  chains  to  the  markings. 

The  safety  zone  system  consists  of  broad  white  lines  paint- 
ed upon  the  pavement  to  indicate  where  vehicles  may  and 
may  not  go,  where  pedestrians  may  not  go,  and  where  they 
may  stand  and  wait  in  safety  for  the  street  car.  And  the 
markings  also  show  to  the  motorman  just  where  he  must  stop 
his  car  and  not  encroach  upon  the  foot  passengers'  territory 
at  street  crossings. 

The  markings  are  indicated  by  the  double  lines  in  the  cuts. 
White  paint  is  used  for  them  and  the  lines  are  made  about 
4  inches  wide.  The  lines  forming  a  square  around  the  street 
intersection  are  first  laid  down,  following  the  curb  lines  across 
the  streets,  but  are  rounded  at  the  ends,  so  that  instead  of 
intersecting  the  curbs,  the  lines  join  each  other  by  means  of  a 
short  curve,  about  2  feet  from  the  curb,  the  corner  of  which 
is  also  rounded.  Inside  these  lines  no  foot  passenger  has  any 
business  whatever,  and  the  traffic  policeman  has  that  square 
for  his  exclusive  territory,  save  for  the  wheel  traffic  from 
every  direction. 

Next,  lines  are  laid  down  which  are  continuations  of  the 
building  lines  as  found  upon  the  several  streets.  These  lines 
begin  at  the  curb  on  that  side  of  the  street  where  the  cars  do 
not  stop,  and  run  on  the  building  line  direction,  past  the 
middle  of  the  streets,  and  stop  at  the  last  rail  of  the  last  car 
track  in  that  street.  Some  streets  are  marked  with  these 
lines  extending  clear  across  from  curb  to  curb,  but  to  the  last 
rail  of  the  car  track  seems  the  better  way. 

A  space  several  feet  wide  is  marked  off  along  the  car  track, 
on  the  "near"  side  of  the  street,  and  this  space  is  the  safety 
zone,  to  provide  and  protect  which  the  system  of  lines  has 
been  worked  out.  The  safety  zone  extends  along  the  track, 
between  it  and  the  painted  parallel  line  seen  in  the  photo- 
graph, as  far  as  the  traffic  demands.  Some  of  the  safety  zones 
are  longer  than  others.  The  length  is  made  according  to  the 
amount  of  traffic  found  at  any  corner.  The  zone  is  made  one 
car  length,  also  for  two  cars,  and  in  some  places  three  cars 
long. 


The  painted  line  on  the  building  line  is  carried  from  the 
safety  zone  space  until  it  reaches  the  curb  on  the  "near"  side 
of  the  street.  The  foot  passenger  now  has  a  straight,  clear 
right  of  way  from  one  side  of  the  street  to  the  other,  and  with 
a  way  into  the  safety  zone  from  which  he  may  step  into  a  car. 

The  two  lines  shown  in  the  photograph  of  the  safety  zone 
are  about  18  or  20  inches  apart.  The  inner  line  was  first  laid 
down  G  feet  from  the  track,  as  the  limit  of  the  safety  zone,  but 
they  did  not  count  on  the  overhang  of  the  car,  so  they  had  to 
draw  new  lines  6  feet  from  the  side  of  a  car.  The  inner  lines 
will  not  be  renewed,  and,  as  shown  in  the  photograph,  are  be- 
coming faint  and  will  soon  disappear.  At  the  far  end  of  the 
safety  zone  in  the  photograph  is  seen  a  diagonal  line  which 
extends  to  the  car  track.  Automobiles  coming  along  the  street 
necessarily  are  obliged  to  keep  pretty  close  to  the  car  track 
on  account  of  the  parking  of  automobiles  along  the  curb.  To 
give  room  for  automobiles  to  pass  the  space  occupied  by  the 
zone  of  safety,  two  short  diagonal  lines  are  drawn  from  the 
curb  opposite  to  and  parallel  with  the  diagonal  line,  limiting 
the  end  of  the  safety  zone.  These  lines  mean  to  the  automo- 
bile driver  that  he  must  not  park  his  car  between  those  lines 
anil  the  corner.  This  means  that  automobiles  will  always 
have  plenty  of  room  to  swing  toward  the  curb  when  they  come 
to  the  zone  of  safety,  with  no  parked  machines  there  to  trou- 
ble them.  It  also  means  to  the  pedestrian  that  he  can  at  all 
times  cross  from  the  curb  to  the  zone  of  safety  without  hav- 
ing to  squeeze  thru  between  parked  automobiles.  This,  how- 
ever, is  something  which  the  police  department  did  not  count 
upon,  for  foot  passengers  are  supposed  to  walk  down  between 
the  lines  extending  the  curb  and  building  lines  across  the 
street  until  they  reach  the  zone  of  safety.  But  it  does  not 
work  that  way,  and  when  a  street  car  comes  along,  the  people 
flock  to  it  across  the  automobile  space  and  dodge  in  and  out 
between  the  cars  which  are  being  held  up  by  the  traffic  officer 
while  waiting  their  turn  to  cross  the  intersecting  street. 

The  painted  line  on  the  building  line  forms  a  deadline  for 
automobiles.  They  are  expected  not  to  run  past  that  line 
until  permitted  by  the  officer.  And  I  watched  them  many 
times,  to  notice  each  time  a  car  ran  past  line  C  a  little,  that 
a  wave  from  the  officer's  hand  was  always  forthcoming  and 
the  offending  car  backed  off  the  line. 

The  line  is  also  a  deadline  for  trolley  cars  about  to  stop 
for  passengers.  The  motorman  has  found  that  it  was  de- 
cidedly unpleasant  to  run  past  this  line,  for  the  corner  police- 
man always  notices  it,  and  if  the  car  doesn't  back  up,  the 
number  of  the  car  goes  into  the  officer's  notebook  and  the 
motorman  hears  about  it  next  day  from  the  police  depart- 
ment. 

Thus  far,  the  Indianapolis  safety  zone  business  seems  all 
to  the  good  and  fair  to  footmen,  automobiles,  wagons  and 
street  cars,  but  here  is  where  the  system  may  be  carried  too 
far.  On  the  boundary  line  of  the  safety  zone  are  several  small 
circle's,  from  18  to  24  inches  in  diameter  and  12  to  20  feet 
apart.  These  circles  are  occupied  by  cast-iron  bases,  as  seen 
in  the  photograph;  made  very  heavy  so  they  will  not  over- 
turn easily.  A  pipe  post  extends  upward  about  four  or  five 
feet  and  is  terminated  by  a  "cross,"  thru  which  a  chain  is 
passed  and  made  fast  on  the  end  post  and  one  or  more  if  tin 
intermediates.  This  chain  is  stretched  the  entire  length  of 
the  zone  of  safety,  and  is  supposed  to  prevent  people  from 
getting  into  automobile  territory  and  to  keep  automobiles  off 
the  zones  of  safety. 


September,  loir, 
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PLAN  OF  SAFETY  ZONES  a*  an  Indianapolis 
street  crossing.  A,  B — White  bands  to  keep  foot 
traffic  off  the  intersection  and  street  in  block  be- 
tween crossings. 

C — White  bands  defining  stopping  place  for  ve- 
hicles until  semaphore  or  policeman  shows  cross- 
ing open. 

D — Line  defining  safety  zone  for  street  car 
passengers,  which  was  too  close  to  car  and  was 
moved  to  E.  Along  E  are  set  posts  with  chains, 
as  shown  in  photograph. 

F — Lines  defining  end  of  parking  space  for  ve- 
hicles in  the  block  and  fixing  passageway  for 
moving  automobiles,  which  must  turn  from  their 
line  of  travel  along  the  car  tracks  at  this  point  to 
travel  along  the  curb  thru  the  safety-zone  region. 

The  base  of  this  post  weighs  apparently  about  100  pounds. 
A  man  can  move  it  easily.  In  the  photograph  are  shown 
seven  posts  and  the  connecting  chain,  and  I  leave  it  to  the 
imagination  of  the  reader  as  to  what  will  happen  when  a  man 
chances  to  surge  against  one  of  these  standards,  or  an  auto- 
mobile goes  a  little  off  its  course,  overruns  the  mark  a  bit  or 
skids  a  little  when  the  asphalt  is  slippery,  and  touches  one 
of  these  post  standards.  During  the  first  few  days  of  their 
use  posts  were  tipped  over  by  foot  passengers  and  by  auto- 
mobiles, and  posts  were  even  broken  by  collision  of  automo- 
biles with  them.  But  experience  is  a  good  teacher,  and  speed 
is  now  reduced  until  such  accidents  are  few  and  slight.  Foot 
passengers  also  learned  promptly  that  they  could  not  lean 
against  the  posts  with  impunity. 

There  are  other  features  of  the  automobile  control  system 
in  Indianapolis  which  do  credit  to  the  police  department,  and 
among  them  is  the  scheme  for  marking  the  Are  hydrant  loca- 
tions. In  the  business  section  some  fire  hydrants  are  below 
the  surface  of  the  street,  and  a  cast-iron  cover  plate  must  be 
raised  to  permit  access  to  the  fire  connections.  Wherever  one 
of  these  hydrants  is  located  there  will  be  seen  a  couple  of 
oblique  lines  extending  from  the  curb  into  the  street.  When- 
ever a  set  of  these  lines  is  found,  it  tells  the  auto  driver  not 
to  park  his  car  between  those  lines,  as  there  is  a  fire  hydrant 
there. 

The  driver  is  further  warned  by  an  "Order  of  Police  De- 
partment' 'signs,  placed  on  the  curb  opposite  the  fire  hydrant. 


This  sign  reads,  "Fire  Hydrant,  Park  No  Cars  Here.  Order 
of  Police  Department." 

These  signs  are  very  neat,  consisting  of  a  cast-iron  base, 
with  pipe  standard  and  sheet-iron  oval  signboard.  They  are 
about  four  feet  high.  The  base  is  heavy,  to  prevent  upsetting, 
but  is  much  lighter  than  the  zone  sign  base  and  about  ten 
inches  in  diameter.  There  are  several  varieties  of  this  curb 
sign,  such  as  "Park  No  Cars  on  This  Block,"  "Park  Cars  Here," 
"School  House,  Run  Slow,"  etc. 

It  is  nothing  out  of  the  ordinary  to  see  ladies  cross  any- 
where they  wish,  sometimes  on  a  long  diagonal  from  the  oppo- 
site side  of  the  street  to  the  farther  end  of  the  safety  zone. 
The  police  board  has  been  given  rules  which  put  pedestrians 
under  police  regulation  as  well  as  teams  and  automobiles,  and 
compel  the  foot  passengers  to  stop  and  obey  the  crossing  sig- 
nals the  same  as  the  wheel  traffic;  nevertheless,  foot  traffic 
is  very  lawless  and  a  menace  to  its  own  safety. 

One  very  good  arrangement  is  in  force  at  Indianapolis 
street  crossings  in  relation  to  the  fire  department.  When  ever 
the  fire  automobiles  come  charging  down,  the  traffic  officer 
blows  three  blasts  upon  his  whistle,  and  everything  stops  or 
clears  the  street  forthwith.  The  fire  department  co-operates 
with  the  police  in  this  matter  by  the  installation  of  electric 
bells  at  all  street  corners  where  traffic  officers  are  necessary. 

When  a  fire  alarm  is  turned  in,  these  street  corner  bells 
are  set  a-ringing  in  advance  of  the  fire  apparatus,  so  that 
vehicles  have  ample  time  to  clear  the  track. 

The  police  department  is  placing  at  street  intersections 
the  semaphore  stand  and  target  on  the  stand  of  the  traffic 
officer.  With  this  new  instrument,  the  officer  need  not  blow 
his  whistle,  one  blast  to  start  north  and  south  traffic,  two 
blasts  for  east  and  west  movements.  He  only  needs  to  turn 
the  semaphore  and  the  sign  "Stop — Stop"  does  the  work  for 
one  direction,  while  the  words  "Go — Go"  on  the  other  target 
take  care  of  the  crosswise  travel. 


# 


SAFETY  ZONE  for  street  car  passengers, 
showing  the  lines  D  and  E  of  the  diagram  and  the 
posts,  signs  and  chains  to  emphasize  line  E.  A 
similar  post  with  base  and  a  semaphore,  lettered 
"Stop-Stop,"  "Go-Go,"  stands  by  the  traffic  police- 
man near  the  center  of  the  intersection,  and  sig- 
nals the  traffic  to  wait  or  to  proceed,  aided  also  by 
the  policeman's  whistle  and  arm  in  case  of  slow, 
impatient  or  inattentive  drivers. 


September,  1915 


Water  Purification  in  Columbus,  Ohio. 


After  some  years  of  experiment  on  small 
and  on  large  scales,  the  water  works  plant 
of  Columbus,  Ohio,  has  succeeded  in  reach- 
ing very  satisfactory  solutions  of  the  prob- 
lems involved  and  has  used  some  methods 
not  heretofore  applied  to  this  class  of  work. 
This  enumeration  of  the  features  of  the 
plant,  brief  description  of  some  of  them, 
and  statement  of  recent  results  is  taken 
from  papers  and  reports  by  Charles  P. 
Hoover,  the  chemist  in  charge  of  the  plant, 
and  is  of  much  interest  and  value. 


THE  water  purification  plant  at  Columbus,  Ohio,  has 
many  features  which  have  not  been  used  heretofore  on 
the  scale  required  in  a  plant  for  treating  a  municipal 
plant,  and  some  novel  combinations  have  been  made  to  im- 
prove the  acceptability  of  the  water  to  users,  to  increase  effi- 
ciency and  to  reduce  cost.  These  various  features  have  been 
the  subject  of  articles  in  Municipal  Engineering  and  else- 
where, and  Charles  P.  Hoover,  the  chemist  in  charge,  has  pre- 
pared a  description  of  the  whole  plant  for  the  Ohio  State 
Board  of  Health  from  which  this  brief  statement  of  the  com- 
ponent parts  of  the  plant  is  taken.  Mr.  Hoover's  annual  re- 
port for  the  year  1914  is  also  drawn  upon  for  data  as  to  the 
results  of  operation  of  the  plant. 

The  problems  solved  by  the  water  purification  plant  and 
to  be  solved  by  future  improvements  in  it,  have  been  and  are 
more  than  usually  difficult  for  a  public  water  supply,  though 
small  supplies  for  Indianapolis  and  factories  have  been  the 
cause  of  the  development  of  most  of  the  methods  of  treat- 
ment which  have  been  applied  to  the  Columbus  problem  with 
such  modifications  as  the  size  of  the  plant  and  the  difficulties 
in  details  of  conditions  have  required.  The  genius  of  those 
responsible  for  the  original  designs  and  especially  for  the 
modifications  of  them  in  practice,  and  the  additions  to  them 
is  evidenced  in  the  readiness  with  which  they  have  made 
applications  and  combinations,  the  ingenuity  with  which  they 
have  made  the  necessary  modifications  and  designed  the 
necessary  details  of  apparatus,  and  the  ultimate  success  of 
their  efforts,  sometimes  under  great  apparent  discouragement. 

The  Scioto  river,  from  which  the  city's  supply  is  taken,  is 
rather  seriously  polluted  with  sewage.  The  water  in  the  river 
is  at  times  excessively  hard,  and  the  watershed  is  of  such  a 
nature  that  rains  frequently  make  the  river  water  extremely 
muddy.  The  differences  in  rainfall  and  in  the  seasons  of 
the  year  make  the  river  very  irregular  in  its  flow,  and 
consequently,  very  irregular  in  condition  and  in  the  consti- 
tuents of  the  water.  Local  rains  on  watersheds  of  the  streams 
tributary  to  the  river  of  different  characteristics  add  still 
further  to  the  confusion. 

With  almost  hourly  variations  in  quality  of  water,  a  most 
detailed  watch  of  it  must  be  maintained,  and,  to  secure  the 
best  results,  equally  frequent  modifications  in  the  method  of 
treatment  must  be  made. 

Before  the  installation  of  the  purification  plant  the  death 
rate  from  typhoid  fever  in  Columbus  was  139  per  100,000 
deaths.  In  1914  it  was  13.68,  or  less  than  one-tenth  of  the 
former  enormous  rate.  To  demonstrate  that  this  residuum 
of  typhoid  mortality  is  not  due  to  the  city  water  supply,  Mr. 


Hoover  shows  that  eight  of  the  twenty-seven  deaths  of  resi- 
dents in  1914  from  typhoid  fever,  occurred  in  August  and  that 
during  that  month  the  average  showed  but  two  bacteria  per 
cubic  centimeter  in  the  filtered  water  and  during  July  was 
but  three.  Also  the  B.  Coli  index,  which  indicates  the  pos- 
sible remainder  of  the  original  sewage  pollution  in  the  un- 
treated river  water,  was  lower  than  in  any  other  month  of 
the  year. 

The  turbidity  in  the  river  is  at  times  so  great  that  as 
much  as  250,000  pounds  of  mud  has  been  removed  from  a 
single  day's  supply.  In  parts  per  million  the  maximum  has 
been  as  great  as  2,000.  In  1914  the  yearly  maximum  turbidity 
is  reported  as  850  and  the  minimum  as  five.  It  was  less  than 
twenty-five  for  73  per  cent,  of  the  time,  though  the  average 
turbidity  for  the  year  was  fifty-four. 

The  monthly  averages  of  the  raw  water  as  taken  into  the 
Alteration  plant  show  maximum  turbidity  of  337  and  minim- 
um of  five.  The  maximum  turbidity  of  the  filtered  water  was 
119  in  February  and  the  turbidity  was  zero  for  the  last 
seven  months  of  the  year. 

During  1914  the  total  hardness  of  the  river  water  aver- 
aged 297  parts  per  million,  which  was  reduced  to  seventy-nine 
in  the  softened  and  filtered  water. 

The  maximum  average  number  of  bacteria  in  a  cubic 
centimeter  in  any  one  month  during  1914  was  27,337,  the  av- 
erage for  the  year  was  6,331,  and  the  minimum  was  216. 

The  maximum  monthly  average  of  bacteria  in  the  filtered 
water  was  eighty-one,  the  average  for  the  year  was  fourteen, 
and  the  mininmum  was  none. 

The  purification  system  which  produces  these  results  be- 
gins with  a  reservoir  5.8  miles  long  and  500  feet  average 
width  with  capacity  of  1,720,000,000  gallons,  formed  by  a  con- 
crete dam  across  the  river,  1,000  feet  long  and  thirty  feet 
high,  illustrated  description  of  which  was  published  in  Mu- 
nicipal Engineering  some  years  ago.  A  partial  sedimenta- 
tion takes  place  in  this  reservoir. 

The  raw  Scioto  River  water  which  passes  either  over  the 
dam  or  thru  large  gates  which  are  provided  in  the  dam,  passes 
down  the  channel  of  the  river  to  the  intake  at  the  purification 
works.  The  intake  is  protected  by  means  of  large  screens 
which  serve  to  prevent  the  entrance  of  sticks,  leaves,  or 
other  floating  particles  which  would  seriously  damage  the 
pumps  should  they  be  drawn  into  the  suction  line.  The  water 
passing  the  screens  enters  a  suction  well  from  which  it  is 
lifted  by  a  pump  and  forced  thru  a  meter  into  the  receiving 
compartment  at  the  purification  plant.  Chemical  solutions, 
lime,  soda  ash  and  alum  of  known  strength  or  concentration 
are  prepared  and  stored  in  large  chemical  solution  tanks. 
Proper  quantities  of  these  chemical  solutions  for  softening 
and  purifying  the  water  are  measured  by  special  measuring 
devices  and  discharged  into  the  water  as  it  enters  the  receiv- 
ing compartment.  After  the  addition  of  the  chemical  solutions 
it  is  very  necessary  that  the  chemicals  and  water  be  thoroly 
mixed.  This  mixing  is  accomplished  by  passing  the  water 
thro  baffled  mixing  chambers.  The  mixing  chambers  may 
be  described  as  a  series  of  dams  over  and  under  which  the 
water  is  made  to  pass.  At  the  Columbus  plant  the  water  trav- 
els approximately  one  mile  over  and  under  these  dams  in  a 
period  of  about  two  hours.  During  the  time  the  water  is 
passing  thru  this  mixing  chamber  the  chemical  reactions  be- 
tween the  chemicals  added  to  the  water  and  the  mineral 
salts  originally  present  take  place.  The  precipitate  is  insoluble 
material  formed  by  these  reactions  and  is  a  heavy  gelatin- 
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ous  mass.  It  entangles  itself  with  the  mud,  bacteria,  and 
other  impurities  in  the  water.  This  mixture  is  heavy  and  is 
easily  removed.  Much  is  removed  by  allowing  the  water  to 
circulate  slowly  thru  large  settling  basins.  The  heavy  gela- 
tinous mass  settles  to  the  bottom  of  these  basins  or  tanks 
from  which  it  is  periodically  washed  into  the  river  at  a  point 
below  the  intake.  The  water  from  the  top  of  the  basins  is 
drawn  off  continuously  and  filtered  thru  sand  beds  into  a 
large  receiving  basin  or  filtered  water  reservoir. 

The  filter  is  a  concrete  box  in  the  bottom  of  which  is  a 
strainer  system.  The  strainer  system  consists  of  a  number 
of  small  brass  plates  perforated  with  small  holes.  The  strain- 
ers are  covered  with  gravel  which  is  placed  in  four  layers 
graded  in  size,  the  coarsest  being  at  the  bottom.  The  gravel 
supports  the  sand  which  has  a  thickness  of  30  inches.  When 
a  filter  bed  is  in  service,  that  is,  when  the  water  is  filtering 
thru  it,  the  water  passes  downward  thru  the  sand.  All  the 
mud,  impurities,  suspended  particles  and  practically  all  of 
the  bacteria  are  caught  or  retained  on  the  surface  of  the 
sand  bed,  and  the  water  coming  from  the  filter  is  sparkling, 
clear  and  pure.  After  a  filter  has  been  in  service  24  or  48 
hours  it  becomes  necessary  to  clean  the  bed  and  this  is  done 
by  forcing  the  water  upwards  through  the  strainer  system. 
The  water  comes  up  thru  the  openings  in  the  strainer  plates, 
up  thru  the  gravel  and  sand,  and  the  mud  and  impurities  on 
the  surface  of  the  bed,  being  lighter  than  the  sand,  are  floated 
in  the  rising  wash  water  and  are  overflowed  into  a  drain  and 
are  allowed  to  flow  back  into  the  river.  The  entire  filter  bed 
having  an  area  of  1,080  square  feet  is  washed  perfectly  clean 
in  five  minutes. 

The  city  maintains  a  complete  chemical  and  bacteriolog- 
ical laboratory  at  the  water  purification  plant,  where  the 
water  is  tested  chemically  every  two  hours  day  and  night, 
Sunday  and  holidays,  and  bacterial  analyses  are  made  daily 
on  samples  collected  at  the  plant  and  from  different  points 
on  the  distributing  system.  Daily  bacteriological  tests  are 
made  in  the  laboratory  of  the  Ohio  State  Board  of  Health  and 
at  the  city  board  of  health.  There  is  a  chemist  to  control 
the  operation  of  the  plant  and  attendants  for  plant  operation 
are  on  duty  every  hour  of  the  day  and  night. 

Every  day  during  the  year  1914  the  water  softening  and 
purification  plant  softened  and  purified  an  average  of  18,400,- 
000  gallons  of  water.  This  was  sufficient  for  a  per  capita 
consumption  of  88  gallons  per  day.  The  expenditure  for  chem- 
icals for  treating  the  water  during  1914  was  $83,826,  divided 
as  follows: 

Lime,  4,650  tons  at  average  of  $5.27  per  ton. 

Soda  ash,  3,540  tons  at  average  of  $13.30  per  ton. 

Alum,  880  tons  at  average  of  $16.75  per  ton. 

Lime  and  soda  ash  are  used  to  soften  the  water.  At  first 
consumers  felt  that  the  use  of  chemicals  for  softening  and 
coagulating  the  water  would  not  be  desirable,  and  had  some 
hesitancy  in  using  the  chemically  treated  water.  This  preju- 
dice has  been  entirely  overcome  and  the  people  are  now  be- 
ginning to  realize  that  there  is  less  chemical  in  the  filtered 
water  than  there  is  in  the  raw  river  water,  the  reason  being 
that  the  chemicals  which  are  added  to  the  water  in  order  to 
soften  and  coagulate  it  combine  with  the  soluble  carbonates 
and  sulphates  present  in  the  raw  water  and  form  insoluble 
compounds  which  are  removed  from  the  water  by  sedimenta. 
tion  and  filtration. 

It  has  been  learned  at  the  Columbus  plant  that  the  addi- 
tion of  lime  to  water  not  only  softens  the  water,  but  that 
the  typhoid  and  other  intestinal  bacteria  will  not  live  in  lime- 


softened  water,  because  the  lime  absorbs  the  carbonic  acid 
from  the  water,  and  these  disease-producing  bacteria  will  not 
live  in  water  free  from  carbon  dioxide. 

If  the  lime-softened  water  be  inoculated  with  typhoid  or- 
ganisms they  will  die  out  in  a  period  of  from  20  to  24  hours, 
and  if  the  water  be  softened  to  the  lowest  possible  figure 
with  lime,  and  an  additional  quantity  of  lime  added  sufficient 
to  introduce  a  small  quantity  of  excess  lime,  the  sterilization 
is  much  quicker,  'from  4  to  5  hours. 

"When  sulphate  of  alumina  is  added  to  a  muddy  alkaline 
water  the  aluminum  combines  with  the  alkalinity  of  the  water 
and  a  flocculent,  gummy,  gelatinous  precipitate  of  aluminum 
hydroxide  is  formed.  The  precipitate  entrains  the  mud  and 
bacteria  and  all  suspended  particles  present  in  the  water, 
and  being  heavy  it  soon  settles.  This  settling  process  or  sedi- 
mentation takes  place  in  large  concrete  settling  basins.  The 
material  which  settles  from  the  water  is  washed  from  the 
settling  basins  back  into  the  river,  below  the  intake. 

A  new  plant  has  been  recently  installed  and  put  in  oper- 
ation for  making  alum,  it  is  the  first  plant  of  its  kind  ever 
built,  and  the  Columbus  plant  is  the  first  to  make  its  own 
alum  for  purifying  water.  Calculating  on  the  basis  of  1914 
consumption  of  alum  imported,  the  saving  to  the  city  will 
approximate  $6,000.00.  The  plant  cost  approximately  $12,- 
000.00,  therefore,  in  two  years  the  new  plant  will  pay  for 
itself. 

The  cost  of  making  alum  in  this  plant  is  approximately 
$10.00  per  ton.  The  cost  of  imported  alum  during  the  past 
six  years  is   shown  in  the  following  table: 

Years.  Cost  per  ton. 

1909     $19.00 

1910   18.00 

1911   17.50 

1912   17.15 

1913   17.10 

1914   16.75 

During  the  year  1914,  880  tons  of  alum  were  used. 

Aluminum  sulphate  syrup  is  made  by  heating  bauxite  (a 
high  aluminum  clay)  and  sulphuric  acid  together,  and  apply- 
ing the  resultant  sulution  without  filtering,  concentrating  or 
crystalizing,  to  the  water  to  be  treated.  The  insoluble  silica 
present  in  the  alum  syrup  mixes  with  the  mud  in  the  water 
under  treatment,  and  is  entrained  by  the  precipitated  alumi- 
num hydrate  and  settles  out  in  the  sedimentation  basins. 

The  following  tables  make  numerical  comparisons  of  the 
results  of  operation  of  the  plant  since  the  first  full  year  of 
its  work.  As  already  stated  improvements  have  been  made 
each  year,  which  have  had  an  evident  tendency  to  increase 
the  efficiency  of  the  plant.  Some  have  been  made  for  the 
purpose  of  reducing  the  cost  of  operation,  like  the  alum 
making  plant,  so  that  the  cost  of  operation  in  future  years 
should  show  a  diminution  below  that  of  the  past. 

•^  'z.~  't  Reduction  in 

5" -3  5  Hardness:  results  Removal  of 

St2  in  parts  per  Bacteria   average 

3  g  3—  million.  total  No.  per  cc. 

Sg'Ot,  Raw  Filtered  Raw  Filtered 

lear.  g  g  c  a  Water  Water  Water  Water 

1909  ....    14.3  253  93  9,235  120 

1910  ....   15.5  270  85  9,338  24 

1911  ....   15.6  245  84  11,470  55 

1912    17.5  222  79  19.210  14 

1913  ....    18.3  271  88  6,310  15 

1914  ....    1S.4  297  79  6,331  14 
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Flood  Prevention  Plans  for  Dayton,  Ohio. 


By  William  S.  Crandall,  Dayton,  Ohio. 


Altho  the  flood  which  did  so  much 
damage  to  the  city  of  Dayton,  Ohio,  and 
her  sister  cities  farther  down  the  Miami 
river  took  place  in  March,  1913,  the  city 
is  only  just  now  in  position  to  begin  ac- 
tual work.  Legislation,  plans  for  financ- 
ing, detailed  surveys  and  plans,  and  es 
pecially  legal  proceedings  to  form  con- 
servancy districts  and  to  test  the  consti- 
tutionality of  the  law  and  the  legality 
of  proceedings,  take  much  time,  and  the 
city  will  be  well  pleased  if  if  sees  actual 
construction  in  progress  at  the  end  of 
three  years  after  the  disaster.  This  pa- 
ger by  an  observant  resident  of  the  city 
tells  what  has  been  accomplished  at  the 
present  date,  and  will  aid  those  who  at- 
tend the  October  convention  of  the 
American  Society  of  Municipal  Im- 
provements to  understand  what  they 
will  then  see  and  hear  upon  the  subject 
of  Dayton's  great  problem. 


THE  flood  that  engulfed  the  Miami  valley  during  the  last 
days  of  March,  1913,  was  a  calamity  of  large  propor- 
tions. It  caused  the  loss  of  hundreds  of  human  lives 
and  the  destruction  of  millions  of  dollars  worth  of  property. 
It  dealt  a  staggering  blow  to  nearly  a  score  of  cities,  towns 
and  villages,  besides  laying  waste  thousands  of  acres  of  fer- 
tile lands.  It  was  a  calamity  unparalleled  in  the  history  of 
the  locality. 

The  property  loss  for  the  entire  flooded  district,  as  esti- 
mated by  the  special  board  of  engineers,  aggregated  $67,383,- 
574.  Of  this  amount,  Dayton  lost  more  than  two-thirds,  or 
$47,254,200.  It  is  not  surprising,  therefore,  that  the  Gem 
City  should  be  the  first  to  think  of  and  propose  flood  preven- 
tion plans. 

Before  the  waters  had  subsided  from  the  streets  a  citizens' 
relief  committee  was  appointed  by  Gov.  James  M.  Cox.  The 
membership  of  this  committee  was  later  increased  to  forty, 
including  citizens  from  other  parts  of  the  flooded  district,  and 
renamed  the  Dayton  flood  prevention  committee.  In  less  than 
two  months  from  the  date  of  the  flood,  under  the  leadership 
of  this  committee,  a  campaign  for  raising  a  flood  prevention 
fund  was  conducted  for  one  week.  More  than  23,000  men, 
women  and  children  of  Dayton  contributed  more  than  $2, 
000,000  for  this  purpose. 

Wise  plans  were  evolved,  covering  the  legal,  legislative  and 
engineering  phases  of  the  problem.  While  the  work  has  been 
pushed  with  all  possible  speed,  nearly  two  years  and  a  half 
have  been  required  to  complete  the  plans,  owing  to  the  obsta- 
cles raised,  principally  by  those  who  lived  outside  the  flooded 
district.  Finally,  the  way  has  been  cleared  and  the  prelim- 
inary plans  for  actual  construction  will  soon  be  put  into  ef- 
fect. 

The  task  of  framing  legislation  that  would  adequately  pro- 
vide for  the  exigencies  of  the  situation,  so  that  while  the  lives 
and  property  of  the  inhabitants  of  the  district  would  be  safe- 


guarded the  means  employed  therefor  should  be  just  and  equi- 
table to  all  concerned,  was  herculean.  Great  as  it  was,  the  end 
has  been  achieved,  and  the  efficiency  and  permanency  of  the 
undertaking  has  been  assured  by  the  lawful  creation  and  or- 
ganization of  the  Miami  conservancy  district. 

Before  the  conservancy  district  could  be  definitely  outlined 
and  the  creative  act  framed,  a  vast  amount  of  engineering 
data  was  absolutely  necessary.  The  Morgan  Engineering  Com- 
pany, of  Memphis,  Tenn.,  was  retained  by  the  committee  for 
this  purpose  in  May,  1913.  Arthur  E.  Morgan,  of  this  firm, 
has  given  the  work  his  personal  attention  most  of  the  time 
since.  He  has  been  ably  assisted  by  John  W.  Alvord,  of  the 
firm  of  Alvord  &  Burdick,  of  Chicago;  Daniel  W.  Mead,  pro- 
fessor of  hydraulic  engineering,  of  the  University  of 'Wiscon- 
sin, and  S.  M.  Woodward,  professor  of  hydraulics,  of  the  State 
University  of  Iowa,  Iowa  City,  la. 

Under  this  organization  an  immense  amount  of  work  has 
been  accomplished,  including  surveys  of  nearly  the  entire  flood 
plain  of  the  main  stream,  surveys  of  seven  reservoir  sites  on 
the  main  stream  and  tributaries,  investigations,  including  es- 
timates of  cost,  of  the  practicability  of  channel  enlargement 
and  of  flood  control  thru  the  agency  of  reservoirs,  and  an  ex- 
haustive study  of  the  storm  of  1913  and  researches  as  to  other 
storms  and  the  liability  of  their  recurrence. 

The  board  of  engineers  considered  the  merits  of  two  gen- 
eral methods,  distinct  in  principle  from  each  other,  as  related 
to  the  problem  in  hand.  The  first,  by  the  enlargement  of 
channel  cross-sections  by  dredging,  deepening,  widening,  and 
the  removal  of  obstructions  or  the  construction  of  levees  was, 
in  the  opinion  of  the  board,  impracticable  in  this  instance. 
The  second,  by  the  use  of  detention  basins,  was  adopted  by 
the  board  as  the  one  which  was  better  adapted  to  the  needs 
of  the  Miami  valley.  This  plan  has  been  fully  outlined  in  the 
extensive  report  of  the  board,  from  which  the  following  is 
quoted : 

"The  term  'detention  basin'  is  used  because  the  ordinary 
functions  of  storage  reservoirs  will  not  be  utilized  in  connec- 
tion therewith ;  that  is,  the  dams  will  not  be  used  for  the  per- 
manent storing  of  water  for  power,  domestic  supply,  irriga- 
tion, navigation,  or  other  similar  uses.  The  basins  will  be 
used  solely  for  the  purpose  of  flood  prevention,  and  the  water 
will  be  detained  therein  only  for  short  periods,  and  will  be 
allowed  to  run  out  as  rapidly  as  can  be  done  with  safety  to  the 
valley  below.  For  this  reason,  their  use  is  solely  that  of  de- 
taining the  crest  of  floods  for  short  periods. 

"The  board  favors  the  use  of  earth  dams  for  making  the 
detention  basins,  as  those  are  best  suited  to  the  topographical 
and  geological  formations. 

"A  dam  without  masonry  or  concrete  core  walls,  and  hav- 
ing grassed  slopes,  is  the  type  naturally  suited  to  the  condi- 
tions. A  method  of  construction  frequently  adopted  under 
similar  conditions,  termed  the  modified  hydraulic-fill  method, 
contemplates  the  use  of  the  excellent  local  morainal  or  glacial 
drift  found  at  or  near  each  of  the  sites.  In  this  method  low 
earth  embankments  would  first  be  built  up  near  the  upstream 
and  downstream  toes  of  the  proposed  dam,  the  materials  in 
the  embankments  being  dumped  in  place  from  cars.  The  in- 
side slopes  of  these  embankments  would  then  be  sluiced  or 
washed  down  by  streams  of  water,  filling  the  basin  or  trench 
between  the  embankments  and  forming  a  core  of  clay,  sand 
and  rock  dust  that  will  be  impervious  to  water. 

"A  spillway  of  ample  proportions,  well  below  the  crest  of 
each  dam,  should  be  excavated  in  and  founded  upon  solid  rock, 
where  possible,  sufficient  to  pass  the  flood  flow  of  the  stream. 
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MAP  SHOWING  THE  MIAMI  CONSERV- 
ANCY DISTRICT,  being  the  areas  set  off  by  the 
lines  on  each  side  of  the  principal  streams.  The 
locations  of  reservoirs  which  will  ordinarily  be 
dry,  and  the  soil  in  them  cultivated,  are  shown 
by  the  heavy  lines  across  the  streams.  These 
dams  become  operative  only  in  ease  of  heavy 
floods,  when  they  hold  back,  but  do  not  completely 
stop,  the  flow,  and  thus  distribute  the  flow  over 
longer  times  and  prevent  the  massing  of  watt  r, 
which  produces  the  great  damage.  A  recent  mod- 
ification of  the  plans,  cutting  out  one  dam  and 
raising  another,  is  shown  by  very  heavy  lines  and 
explanation  in  bold-faced  letters.  This  removes 
a  source  of  danger  to  the  city  of  Springfield  abox  • 
and  makes  it  necessary  to  purchase  all  the  prop- 
erty in  the  village  of  Osborn.  iust  abov  the 
dam  whose  height  is  increased. 


® 


The  spillway  channel  should  be  protected  from  erosion  and 
should  discharge  sufficiently  far  below  the  dam  to  prevent 
damage  thereto. 

"The  outlet  conduits  should,  where  possible,  be  taken  out 
in  tunnels  thru  the  natural  hill  formations  and  discharge  into 
the  stream  at  a  safe  distance  below  the  dam.  When  not  prac- 
ticable to  use  this  construction,  a  solid  foundation  should  be 
secured. 

"The  outlets  of  the  basins  will  be  permanently  open  and 
will  be  of  such  capacity  that  the  ordinary  flow  will  pass  with- 
out any  accumulation  behind  the  dams;  but  in  time  of  high 
water  the  surplus,  after  the  discharge  reaches  a  certain  stage, 
will  be  detained  in  the  basins,  and  the  overflow  will  be  regu- 
lated to  an  amount  that  can  be  safely  carried  away.  The 
quantity  of  this  discharge  from  the  different  basins  will  vary, 
some  requiring  a  relatively  greater  outflow  than  others  to  pre- 
vent the  basins  rilling  too  rapidly.     The  operation  of  the  out- 


lets will  be  entirely  automatic;  that  is,  it  will  not  be  by  means 
of  gates  nor  subject  in  any  way  to  human  control.  Accumula- 
tions of  water  behind  the  dams  will  quickly  run  out  after  the 
period  of  high  inflow  passes,  and  the  basins  will  be  empty- 
nearly  all  the  time.  Based  on  the  history  of  past  storms,  it  is 
not  probable  that  they  will  fill  to  their  capacity  more  than 
once  or  twice  in  a  century.  The  accumulation  of  water  in  the 
basins,  when  it  does  occur,  will  serve  the  useful  purpose  of 
collecting  soil  wash  from  the  watershed  and  depositing  it  upon 
the  land  within  the  basins. 

"Inasmuch  as  a  sense  of  insecurity  is  often  felt  by  those 
who  live  in  valleys  below  great  dams,  the  board  takes  this  oc- 
casion to  express  its  opinion  that  these  proposed  dams  will  be 
made  perfectly  safe  by  following  the  established  rules  of  en- 
gineering experience  in  their  construction. 

"The  operation  of  the  detention  basin  system  has  been 
worked  out  with  considerable  care  and  checked  by  several 
members  of  the  board,  both  in  its  application  to  the  flood  of 
1913,  and,  in  an  approximate  manner,  to  one  about  20  per  cent, 
greater.  From  these  determinations  it  appears  that  during 
the  flood  of  1913  the  flood  peak  at  Piqua  would  have  been  re- 
duced from  about  85,000  to  about  45,000  second  feet;  at  Day- 
ton, from  257,000  second  feet  to  about  65,000  second  feet,  and 
at  Hamilton,  from  about  329,999  to  about  120,000  second  feet. 
With  an  estimated  increase  of  20  per  cent,  in  the  intensity  of 
the  storm,  the  controlled  peak  at  Dayton  can  be  reduced  from 
about  307,000  second  feet  to  perhaps  SO, 000  second  feet. 

The  latest  developments  in  the  flood  prevention  plans  for 
the  Miami  valley  are  thus  outlined  by  President  E.  A.  Deeds, 
of  the  board  of  directors  of  the  Miami  conservancy  district: 

"The  original  plan  for  the  control  of  Mad  river,  as  devel- 
oped in  the  preliminary  examination  of  the  valley,  contem- 
plated but  one  detention  basin  located  above  Harshman.  Final 
surveys  disclosed  the  necessity  of  lowering  the  spillway  to 
avoid  the  necessity  of  back  water  in  Osborn  under  extreme 
conditions.  This  reduced  the  capacity  of  the  reservoir  and 
made  necessary  the  locating  of  a  second  basin  on  the  upper 
Mad  river  above  Buck  creek. 

"Some  of  the  leading  citizens  of  Osborn  were  familiar  with 
this  situation,  and  approached  the  board  of  directors  of  the 
Miami  conservancy  district  with  the  suggestion  that  the  dis- 
trict acquire  the  property  in  Osborn.  The  whole  subject  was 
given  consideration,  concluding  with  the  adoption  of  the  sug- 
gestion as  made.  Accordingly  property  owners  in  Osborn  are 
giving  long-time  options  to  the  district.  It  is  a  plain,  common- 
sense,  business  proposition.  The  residents  of  Osborn  will  be 
fairly  paid  for  their  property,  and  the  district,  on  the  other 
hand,  will  make  a  substantial  saving  by  the  omission  of  the 
upper  Mad  river  reservoir. 

"We  are  building  for  centuries  to  come,  and,  looking  at  it 
from  the  broad  viewpoint,  good  sense  would  dictate  the  pur- 
chase of  Osborn  as  the  wise  thing  for  the  district  as  well  as 
for  the  residents  of  the  village  itself." 

In  consequence  of  this  change  of  plans,  the  upper  Mad 
river  dam,  to  which  the  people  of  Springfield  objected,  will  be 
abandoned,  and  the  lower  dam  on  the  Mad  river  below  Osborn 
will  be  raised  15  feet.  Under  this  new  plan,  in  the  event  of  a 
big  flood,  Osborn  would  be  under  15  feet  of  water." 

This  situation  left  but  one  thing  to  do — buy  the  entire  vil- 
lage of  Osborn — and  this  will  be  done.  There  are  approxi- 
mately four  hundred  pieces  of  property  in  the  village,  all  of 
which  will  be  purchased. 

The  upper  Mad  river  dam  near  Springfield  would  have  cost 
about  $2,500,000.  The  Osborn  purchase  plan  and  the  cost  of 
raising  the  lower  Mad  river  dam  15  feet  will  amount  to  about 
$1,500,000,  so  that  the  net  saving  will  approximate  a  million 
dollars. 

The  total  cost  of  the  flood  prevention  improvements,  as 
estimated  by  the  board  of  engineers,  will  reach  $17,000,000. 
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CONCRETE  VIADUCT  AT  SAN  DIEGO. 


T.HE  accompanying  illustrations  show  the  construction 
of  San  Diego's  remarkable  concrete  bridge.  The  vis- 
itor to  certain  world's  fairs  of  previous  years  recalls 
the  unsightly  approach  over  railway  tracks  and  through  such 
sections  of  town  as  were  far  from  ornamental.  When  San 
Diego  started  building  the  Panama-California  Exposition  there 
was  chosen  the  great  1,400-acre  Balboa  Park,  along  the  sides 
of  which  are  some  of  the  best  residential  districts  of  the 
city. 

It  may  be  stated  that  there  are  two  main  approaches,  one 
winding  slowly  up  from  down  town,  along  the  edge  of  a  broad 
canyon,  the  other  directly  across  the  deepest  point  of  the 
great  Canyon  Cabrillo  by  the  way  of  a  majestic  viaduct  at 
the  base  of  which  is  a  shallow  lagtma  and  along  the  support, 
ing  piers  of  which  grow  trees  and  shrubs  of  many  varieties. 
The  Panama-California  Exposition  at  San  Diego  is  a  monu- 
ment to  Spanish-Colonial  architecture.  This  is  true  of  all 
the  buildings  except  those  devoted  purely  to  amusement 
purposes.  It  is  equally  true  of  the  great  Puente  Cabrillo, 
which  forms  the  west  approach  and  constitutes  one  of  the 
many  spectacular  features  of  the  grounds.  Prom  a  distance 
can  be  seen  the  large  arches,  each  of  the  rounded  Spanish 
type,  which  appears  in  the  cloisters  and  arcades  and  in  the 
doors  and  windows  of  the  Exposition  itself. 


This  bridge  has  a  total  length  of  1,010  feet  with  long  ap- 
proaches leading  up  to  it  from  the  outer  gate  at  the  foot  of 
Laurel  street,  and  from  the  Plaza  de  California,  which  con- 
stitutes the  real  entrance  to  the  Exposition  proper.  The  or- 
iginal idea  was  to  build  the  Exposition  at  the  lower  end  of 
Balboa  Park,  where  the  spanning  of  canyons  would  be  un- 
necessary, but  the  old  plans  were  revised  and  it  was  decided 
to  build  the  entire  city  of  Old  Spain  on  the  highest  possible 
point  of  the  mesa,  making  fullest  use  of  the  adjoining  can- 
yons, using  the  Spanish  arch,  which,  being  a  descendant  of 
the  arch  in  the  old  Roman  aqueducts,  is  of  the  full  semi-cir- 
cular type  with  comparatively  short  spans. 

As  the  canyon  at  this  point  is  135  feet  deep  it  became 
obvious  that  a  bridge  of  this  type  carried  on  tall  and  slender 
piers  would  show  a  tendency  toward  generating  bending  mo- 
ments. For  this  reason,  it  was  decided  to  develop  the  canti- 
lever idea,  cutting  the  bridge  completely  thru  at  the  crown 
of  each  arch,  thus  throwing  on  each  pier  the  weight  of  one- 
half  of  each  adjoining  arch  and  making  each  section  entirely 
independent  of  the  others.  The  pier  also  is  an  arch  instead 
of  being  a  single  solid  pier.  Beneath  each  unit  then  is  an  ex- 
pansion joint  of  about  one  inch  for  temperature  variations. 
Over  the  top,  of  course,  is  a  smooth  asphalt  highway  with  a 
sidewalk  on  each  side. 
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There  is  along  the  parapet  on  each  side,  a  row  of  electric 
lamps  following  the  general  design  of  the  lamps  used  in  the 
grounds  to  imitate  the  old'  oil  lamps  of  Spain,  giving  a  soft 
but  powerful  glow  extremely  restful  to  the  eye.  So  far  as 
is  known  this  is  the  only  cantilever  bridge  of  this  type  which 
has  been  built.  The  cost  was  approximately  $200,000,  which 
includes  the  cost  of  the  cement,  rock  and  sand,  and  structural 
steel,  which  go  to  make  up  the  great  viaduct.  The  bridge 
was  designed  to  carry  two  moving  loads  of  fifteen  tons  each 
passing  each  other  at  any  point  on  the  bridge. 

This,  of  course,  is  a  part  of  the  permanent  work  connected 
with  the  construction  for  the  Exposition,  as  is  the  case  with 
the  California  and   Fine  Arts  Buildings,  the  Botanical   Build- 


ing, the  great  Music  Pavilion,  housing  the  largest  out.aoor  or- 
gan in  the  world,  and  the  New  Mexico  Building.  The  other 
structures  are  of  staff  and  plaster,  but  are  uniformly  made 
with  metal  lath,  so  that  their  life  in  the  balmy  climate  of 
Southern  California  should  be  approximately  twenty  years. 
San  Diego  plans  to  use  the  buildings  largely  for  educational 
purposes.  The  viaduct,  of  course,  goes  into  the  scheme  as  a 
portion  of  the  park  improvement,  into  which  approximately  60 
per  cent,  of  the  total  cost  of  the  Exposition  has  gone.  Al- 
though it  is  stated  that  three  years  before  the  Exposition 
opened  Balboa  Park  was  a  desert,  today  it  is  one  of  the 
world's  finest  gardens. 


Waterproofing  Concrete  Surfaces 

Mr.  .1.  L.  Lytel,  project  manager  of  the  Strawberry  valley 
project,  Utah,  in  the  Reclamation  Record,  gives  an  interesting 
experience  in  waterproofing  concrete  surfaces.  The  storage 
works  and  tunnel  of  the  Strawberry  valley  project  are  located 
in  the  Wasatch  mountains  at  an  elevation  of  7,500  feet.  There 
is  a  wide  variation  in  temperatures  in  this  vicinity  and  the 
climate  is  very  severe  during  the  winter  months. 

The  extreme  cold,  with  alternate  thawing  and  freezing  of 
water  in  the  pores  of  the  exposed  faces  of  the  structures,  was 
found  to  have  a  very  destructive  effect  on  these  concrete 
structures,  and  the  waterproofing  of  the  surfaces  was  decided 
upon  as  a  preventive  against  their  continued  disintegration. 

It  was  decided  to  treat  the  vertical  surfaces  with  alum  and 
soap  solutions  and  the  horizontal  surfaces  with  paraffin.  The 
alum  solution  was  made  by  dissolving  two  ounces  of  alum  in 
one  gallon  of  hot  water.  The  soap  solution  was  composed  of 
three-fourths  pound  of  castile  soap  dissolved  in  one  gallon  of 
hot  water.  The  paraffin  was  boiled  to  drive  off  water,  as  the 
presence  of  water  rendered  it  hard  to  apply.  Ordinary  com- 
mercial products  were  used. 

The  surface  to  be  treated  with  paraffin  was  first  thoroly 
dried  and  cleaned  of  loose  concrete,  dirt  and  other  foreign 
substances.  The  paraffin  was  then  heated  and  applied  with  a 
paint  brush,  and  was  forced  into  the  pores  by  the  heat  of  a 
blow  torch  on  the  surface.     Only  one  coat  of  paraffin  was  ap- 


plied, as  the  concrete  would  not  absorb  more. 

The  surface  to  be  treated  with  soap  and  alum  was  pre- 
pared as  above  stated.  The  alum  solution  was  applied  at  a 
temperature  of  100  degrees  F.  with  a  moderately  stiff  brush 
and  was  then  worked  in  with  a  stiff  horse  brush.  While  the 
surface  was  still  moist  from  this  treatment  the  hot  soap  solu- 
tion was  applied  in  the  same  manner  as  the  alum  solution. 
One  treatment  by  each  solution  in  the  manner  described  above 
constituted  a  coat.  If  other  coats  were  considered  necessary, 
they  were  applied  in  like  manner  after  the  preceding  coat 
had  been  allowed  to  stand  twenty-four  hours  or  more. 

Twelve  structures  were  given  this  treatment,  the  surface 
area  covered  being  approximately  28,000  square  feet.  Four 
thousand  square  feet  were  treated  with  paraffin,  at  the  rate 
of  one  pound  for  11%  square  feet,  and  the  remainder  with 
soap  and  alum.  It  required  one  gallon  of  alum  solution  and 
a  half  gallon  of  soap  solution  to  cover  50  square  feet  with  two 
coats.  Two  coats  of  alum  and  soap  were  applied  at  an  aver- 
age total  cost  of  75  cents  per  100  square  feet,  and  the  cost 
varied  from  41  cents  minimum  to  $1.28  maximum.  The  cost 
of  one  coat  of  paraffin  varied  from  $1.70  to  $3.78  per  100 
square  feet,  and  averaged  $2.11.  This  cost  covers  everything 
except  general  expense.  The  two  men  who  did  this  work  re- 
ceived $75  and  $S0  per  month.  Brushes  cost  $6.06,  castile  soap 
12%  cents  per  pound,  alum  18  cents  per  pound,  and  crude 
paraffin  $4. SO  per  hundred-weight. 
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MOTOR  FIRE  APPARATUS 

NEW  DEVELOPMENTS  AND  RECENT  INSTALLATIONS  ANNOUNCED  SINCE  THE  LAST 
ANNUAL  CONVENTION  OF  THE  INTERNATIONAL  ASSOCIATION  OF  FIRE  ENGINEERS 


Progressive  manufacturers  of  equipment  of  all  classes  are 
constantly  striving  to  make  improvements  for  the  betterment 
of  their  products.  It  is  a  result  of  this  constant  effort  on  the 
part  of  manufacturers  that  the  fire-fighting  machine  has  been 
brought  to  a  state  of  efficiency  little  dreamed  of  a  few  years 
ago.  Since  the  last  annual  convention  of  the  International 
Association  of  Fire  Engineers  many  new  features  and  devices 
have  been  developed.  The  significance  of  some  of  these,  which 
mark  distinct  steps  forward,  is  great,  others  are  less  im- 
portant; all  are  interesting.  In  the  following  discussion  some 
of  the  most  significant  improvements  are  described  and  il- 
lustrated. 

AIIHEXS-FOX    LATE    MODELS. 

Fig.  1  represents  one  of  the  later  types  of  motor-driven 
fire  apparatus  as  manufactured  by  the  Ahrens-Fox  Fire  En- 
gine Co.,  Cincinnati,  Ohio.  This  model  carries  1,250  feet  of 
2%-inch  regulation  hose,  extinguisher,  ladders,  axes  and  other 
fire-fighting  equipment.  The  extinguisher  service  of  this  type 
is  augmented  by  uniting  the  chemical  equipment  with  the 
main  fire  pumps. 

Fig.  2  illustrates  the  Model  K-2  piston  pump  manufacture;! 
by  the  Ahrens-Fox  Co.  This  type  not  only  displaces  the  horse- 
drawn  steamer,  but  does  away  with  the  necessity  of  separate 
hose  tender.  It  also  carries  1,250  feet  of  2%-inch  regulation 
hose,  ladders,  axes  and  other  fire-fighting  equipment. 

BOOSTER   PUMP    VS.    CHEMICAL   TANK. 

The  Ahrens-Fox  Company  is  also  featuring  its  Model  K-ll 
booster  hose  car.  Formerly,  when  fire  apparatus  was  de- 
pendent upon  horse  draft,  the  chemical  process  served  its 
purpose  well,  gas  pressure  then  being  recognized  as  the  best 
way  of  creating  the  extinguishing  jet. 

The  booster  system,  however,  is  said  to  possess  inherent 
advantages  which  are  impossible  with  apparatus  depending 
upon  air  pressure  or  the  result  of  chemical  re-action.  The 
booster  idea  is  unique  because  it  finds  further  useful  work  for 
a  power  plant  already  at  hand  and  utilizes  this  at  a  time  when 
it  would  otherwise  be  idle.     "Soda  and  sulphuric  acid,"  states 


FIG.    1.     AHRENS-FOX    MODEL    K-3    PISTON    PUMP,    "TRIPLE 
COMBINATION." 

Charles  H.  Fox,  "are  not  essential  to  the  use  of  the  extin- 
guisher. The  tank  may  be  filled  with  plain  water  and  expelled 
from  start  to  finish  at  pressures  greater  than  are  obtainable 
t>y  the  carbonic  acid  process."  The  "Booster,"  which  is  a 
small  power  pump  of  the  turbine  type  may  be  clutched  at 
will,  to  engage  with  the  crank  shaft  of  the  gasoline  motor. 
The  pump  is  in  suction  connection  with  the  tank,  and  the  dis- 
charge from  the  pump  leads  directly  into  the  rotating  axis  of 
the  reel,  which  carries  the  chemical  hose.  The  response  is  in- 
stantaneous and  immediately  following  the  click  of  the  start- 
ing clutch,  a  stream  is  available  at  the  nozzle  end  of  the 
chemical  hose. 


It  is  well  understood  that  even  the  initial  pressure  realized 
in  chemical  tanks  is  insufficient  to  cope  with  the  friction  loss 
of  the  hose,  together  with  the  retarding  head  encountered 
when  the  nozzle  is  carried  to  elevated  situations.  Recharging 
a  chemical  tank  during  the  progress  of  a  fire  is  an  operation 
which  does  not  work  out  well  in  practice,  and  "by-passing"  a 
low  pressure  hydrant  stream  into  the  chemical  hose  may,  in 
some  instances,  afford  no  result  at  all.  By-passing  into  the 
booster  assures  suitable  pressure  and  a  continuous  stream, 
and  by  utilizing  the  auxiliary  gate  which  is  fitted  to  the  pump, 
a  second  line  of  hose  may  be  connected  and  an  additional 
stream  played  on  the  fire. 
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Driven  by  the  four-cylinder  motor,  which  also  serves  to 
propel  the  car,  the  power  and  capacity  of  the  booster  pump 
auxiliary,  is  sufficient  to  produce  and  to  maintain  for  any 
desired  period  the  full  equivalent  of  two  chemical  fire  engine 
streams.  The  continuity  of  the  small  jets,  together  with  the 
ease  and  facility  with  which  the  lighter  hose  can  be  man- 
aged, are  factors  that  make  this  principle  effective  in  the 
hands  of  active  men.  Fires  not  already  beyond  the  control 
of  this  method  can  be  extinguished  more  quickly  and  with 
less  property  loss  by  water  than  is  possible  with  the  short- 
lived chemical,  or,  with  the  heavier  and  more  cumbersome 
appliances. 

This  new  Ahrens-Fox  model  K-ll  is  a  booster  equipped 
hose  carrier,  which  supersedes  the  original  booster  car,  first 
brought  out  as  the  model  D.  In  its  later  forms,  the  booster 
pump  is  of  the  turbine  or  centrifugal  type.  The  city  of  Cin- 
cinnati has  ten  booster  combinations  in  service.  Other  cities 
operating  this  type  are  Rockford,  111.;  Sacramento,  Cal. ; 
Washington,  D.  C;  Chicago  Heights,  111.;  Syracuse,  N.  Y. ; 
Circleville,  Ohio;  Bloomington,  Ind.;  Georgetown,  Ky.;  Bowl- 
ing Green,  Ky. ;  Evansville,  Ind.  Among  cities  operating 
regulation  Aherns-Fox  models  may  be  mentioned  Cincinnati,; 
Detroit;  Washington,  D.  C;  Wilmington,  Del.;  Rockford.  111.; 
Sacramento,  Cal.;  Chicago  Heights,  111.;  East  Chicago,  1  ml. ; 
San  Antonio,  Tex.;  San  Angelo,  Tex.;  San  Francisco.  Cal.; 
Salt  Lake  City,  Utah;  Evansville.  Ind.;  Syracuse,  N.  Y.; 
Cleveland,  O.;  Akron,  O. ;  Bellefontaine,  O. ;  Ironton,  O.;  Wash- 
ington C.  H.,  O. ;  Circleville,  O. ;  Lambertville,  N.  J.;  Edge- 
water,  N.  J.;  Carlisle,  Pa.;  Niagara  Falls,  N.  Y. ;  Baltimore, 
Md. ;  Martins  Ferry,  O. ;  Lynn,  Mass.;  Winchester,  Mass.; 
New  Bedford,  Mass.;  Beaumont,  Tex.;  Cicero,  111.,  etc.  Ap- 
paratus is  now  under  construction  for  New  York  (six  combi- 
nation pumpers ,  also  contracts  with  Philadelphia,  Pa. ;  Ches- 
ter, Pa.;   San  Francisco,  Cal.;   Dan  vers,  Mass.,  etc. 

WATEKOIS   ROTARY   FIRE  PUMP. 

The  Waterous  rotary  displacement  pump,  used  on  motor- 
driven  apparatus  manufactured  by  the  Waterous  Engine  Works 
Company,  St.  Paul,  Minn.,  is  light,  self-contained  and  occupies 
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FIG.  3.      MOTOR-DRIVEN  FIRE  ENGINE   EQUIPPED  WITH 
"WATEROUS"   IMPROVED  ROTARY    PUMP. 

very  little  space.  Ordinary  fire  service  is  performed  by  using 
the  direct  speed;  that  is,  the  engine  and  pump  running  the 
same  speed,  making  a  direct  or  straight-line  drive,  there  being 
no  gears  of  any  sort  in  mesh.  Where,  however,  unusually 
high  pressures  are  necessary,  the  speed  ratio  between  the 
engine  and  pump  may  be  varied  by  means  of  gear  shift  lever. 
so  that  any  pressure  from  zero  to  300  pounds  or  more  can  be 
obtained  at  the  will  of  the  operator.  This  device  is  particu- 
larly advantageous  and  requires  no  extra  gears  or  shifting 
mechanism.  The  transmission  gears  are  made  unusually  heavy 
and  carried  in  steel  case,  and  thus  made  to  serve  two  func- 
tions, either  that  of  road  work  or  pumping  when  occasion 
requires. 

This  concern  is  now  manufacturing  motor-driven  pumping 
engines  for  the  city  of  Richmond,  Va. ;  also  Jenkintown.  Pa.; 
Schuylkill  Haven,  Pa.,  and  Medina,  N.  Y.  Recent  deliveries 
have  been  made  to  Lansdale,  Pa.;  West  Collinwood,  N.  J.; 
Toronto,  Ont.;  Monroe,  Mich.  Waterous  engines  have  capaci- 
ties of  400  gallons  per  minute  upwards  and  motors  used  are 
48,  70  and  100-h.p.,  as  may  be  required  to  do  the  duty  guaran- 
teed. On  the  400-gaIlon  engine  is  placed  a  4-yclinder,  48-h.p. 
motor;  on  the  500  and  600-gallon  engines,  70-h.p.;  on  the 
larger  engines  is  installed  a  6-cylinder,  100-h.p.  motor.  Hose 
box   will    carry    1,200    feet    of    2V2-inch    regulation    fire    hose. 


FIG.    4.      WHITE    CHIEF'S    CAR,    ROADSTER    CHASSIS. 

Illustration  (Fig.  3)  shows  typical  Waterous  equipment — 
Archibald  artillery  type  wheels;  Goodyear  tires;  wheels  are 
38  inches  in  diameter,  and  the  front  tires  are  4  inches  or  5 
inches,  and  3-inch,  3%-inch  and  4-inch  dual  in  rear.  Equip- 
ment, of  course,  includes  electric  starter,  necessary  comple- 
ment of  ladders,  lanterns,  torches,  chemical  extinguishers, 
suction  hose,  play  pipes,  nozzles,  tools,  etc. 

CHASSIS    FOR    FIRE    APPARATUS. 

Figs.  4,  5,  6  and  14  illustrate  typical  apparatus  mounted 
on  White  chassis.  Fig.  20  shows  a  White  45-h.p.  3-ton  aerial 
tractor.  Several  improvements  are  noted  in  the  line  of 
straight  chemical  trucks,  combination  hose  and  chemicals, 
service  ladder,  1%  and  3-ton  tractors  and  underslung  chassis 
for  steam  boiler  and  engine.  Specifications  also  cover  chem- 
ical engines  with  a  30-h.p.  motor,  combination  hose  and  chem- 
icals with  30-h.p.,  combination  hose  and  chemicals  with  45- 
h.p.,  combination  hose  and  chemicals  with  60-h.p.,  service  lad- 


der trucks  with  60-h.p,  motor,  light  tractor  for  hauling  a  serv- 
ice ladder  truck  with  60-h.p.  motor,  heavy  tractor  for  hauling 
an  aerial  ladder  truck  with  45-h.p.  motor,  underslung  3-ton 
chassis  with  45-h.p.  motor,  carrying  a  second-size  boiler  and 
engine,  and  also  a  30-h.p.  chief's  car  and  a  60-h.p.  insurance 
patrol. 

"The  chief's  car,"  states  .las.  B.  Ludlow,  of  the  public  utili- 
ties department,  "is  usually  nothing  but  a  roadster  chassis, 
either  a  30,  45  or  60-h.p.,  some  of  which  have  no  fire  equip- 
ment at  all,  others  merely  have  the  hand  extinguishers,  while 
others  have  a  chemical  tank  and  equipment.  The  various  in- 
surance patrols  or  salvage  corps  have  their  own  ideas  as  to 
just   v  bat  equipment  they   require,  and  consequently   there  is 
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nothing  that  is  standard,  altho  it  is  usually  merely  a  1%-ton 
chassis,  with  either  the  30,  45  or  60-h.p.  motor  and  whatever 
arrangement  of  body  and  equipment  they  may  desire." 

MAKE  BUT  ONE  TYPE. 

The  Autocar  Company,  Ardmore,  Pa.,  make  but  one  type  of 
chassis,  their  regulation  type  XX1-F,  rated  at  1V>  to  2  tons 
capacity,  as  illustrated  by  Fig.  7,  and  used  in  the  following 
departments:  Milltown  Fire  Co.,  Milltown,  N.  J.;  Paterson 
Fire  Department,  Paterson,  N.  J.;  Union  Fire  Association, 
Cynwyd,  Pa.;  Merion  Fire  Co.,  Ardmore,  Pa.:  Royersford  Fire 
Co.,  Royersford,  Pa.;  Stroudsburg  Fire  Co.,  Stroudsburg,  Pa.; 
West  Chester  Fire  Co.,  West  Chester,  Pa.;  Alert  Volunteer 
Fire  Co.,  Raspeburg,  Md.;  the  Geo.  Clay  Fire  Co.,  Consho- 
hocken,  Pa.;  Oakmont  Fire  Co.,  Oakmont,  Pa.;  Providence 
Fire  Department,  Providence,  R.  I. ;  Darby  Fire  Patrol,  Darby, 
Pa.;   Young  American  Fire  Co.,  Burlington,  X.  J. 

KISSEL-BERDON    LIGHTING     SYSTEM. 

In  KisselKar  combination  hose  and  chemical  squipment, 
Fig.  S,  is  included  the  Berdon  lighting  system,  made  by  the 
Esterline  Company.  This  consists  of  a  positively-driven,  di- 
rect-current, permanent-magneto  generator,  a  storage  battery 
and   an   automatic,    self-setting,    low-voltage    release,   overload, 
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reverse-current  controller.  The  generator  is  run  by  a  silent 
chain  from  gear  coupled  to  the  pump  shaft.  The  purpose  of 
generator  is  to  supply  current  for  the  lights  and  to  charge  the 
battery.  The  battery  stores  the  surplus  energy  and  supplies 
current  for  the  lights  and  ignition  when  car  is  running  at 
very  slow  speed  or  at  rest.  The  controller  automatically  takes 
care  of  the  charging  of  the  battery  without  attention.  Head- 
lights are  large  solar  lamps,  and  dash  and  taillights  are  com- 
bination oil  and  electric.  All  lights  are  controlled  by  one  four- 
point  switch  of  following  positions:  First  position,  all  lights 
off;  second  position,  side  and  taillights  on;  third  position, 
head  and  taillights  on;  fourth  position,  all  lights  on. 


FIG.  V. 


AT 


COMBINATION  CHEMICAL  AND  HOSE. 


The  electric  starter  is  of  Kissel  design  and  is  operated 
from  same  storage  battery  as  lighting  system.  By  pressing  a 
foot  plunger  on  dash,  a  gear  of  the  electric  motor  is  thrown 
in  mesh  with  gear  teeth  in  flywheel.  At  the  same  time  con- 
nections are  made  with  storage  battery  and  motor  is  turned 
over  at  the  rate  of  seventy-five  revolutions  per  minute.  As 
soon  as  engine  is  running  on  its  own  power,  by  releasing  foot 
pressure  the  electric  motor  is  disengaged  from  flywheel  and 
remains  idle  while  car  is  running. 

AMERICAN-LA  FRANCE  TRACTORS. 

American-La  France  gasoline  tractors,  types  17  and  31,  as 
illustrated  (Fig.  9  and  Fig.  10),  are  so  designed  that  they 
can  be  placed  under  horse-drawn  apparatus  without  taking 
apparatus  out  of  commission.  Type  17  may  be  described  as 
follows: 

Motor:  6-cylinder,  5%-inch  bore,  6-inch  stroke.  Trans- 
mission: 3  speeds  forward,  1  reverse.  Drive:  Double  side 
chain  from  jackshaft  sprocket  to  rear-wheel  sprockets.  Brake: 
Internal  expanding  brake  in  drums  attached  to  rear  wheels. 
Frame:  Pressed  chrome  nickel  steel.  Springs:  Semi-elliptic 
front  and  rear.  Axles:  Front,  solid  drop  forged,  1  section; 
rear,  drop-forged  square  section;  Timken  roller  bearings. 
Wheels:  Artillery  type,  specially  selected  wood.  Tires:  Solid, 
front  single,  rear  dual.  Wheel  base:  156%  inches.  Gasoline 
capacity:      15   gallons.     Lighting  system:      Two   10-inch  elec- 


FIG.    9.     AMERICAN-LA   FRANCE   GASOLINE   TRACTOR. 

trie  reflector  lamps,  one  10-inch  electric  searchlight.  Hand- 
operated  siren  horn,  tool  box,  battery  box,  all  necessary  op- 
erating and  tire  tools. 

Type   31    American-La    France    gasoline    motor    tractor    has 
2-wheel  front  drive,  4  cylinders,  4-cycle  chain  drive. 

JEFFREY   QUAD  FIRE  TRUCK. 

Fig.  11  illustrates  the  Jeffrey  Quad  fire  truck  recently  fur- 
nished the  city  of  Collinsville,  111.,  and  Lebanon,  N.  H.  This 
type  of  chassis  is  equipped  with  power  in  all  four  wheels.  It 
is  provided  with  the  M.  &  S.  automatic  locking  differentials, 
one  in  the  front  driving  shaft  and  the  other  in  the  rear  driving 
shaft.  The  action  of  these  differentials  is  such  that  none  of 
the  road  wheels  of  the  vehicle  can  lag  in  speed  behind  the 
motor.  The  two  outermost  wheels  can  overrun  the  others  in 
turning  a  corner,  but  as  soon  as  any  wheel  tends  to  lag  behind 
the  motor,  the  differential  automatically  locks,  and  the  driv- 
ing shaft  is  virtually  solid  from  wheel  to  wheel.  If  one  wheel 
does  not  get  traction  and  the  other  does,  the  latter  immedi- 
ately takes  all  the  power  that  previously  the  two  wheels 
would  have  shared,  and  as  long  as  it  can  get  traction  it  will 
pull  the  vehicle  out  of  the  hole.  As  long  as  any  one  or  more 
of  the  driving  wheels  can  get  traction  when  the  others  can- 
not, and  the  motor  has  power  enough  to  move  the  truck,  the 
Quad  will  continue  to  travel. 
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AMERICAN-LA  FRANCE  GASOLINE   MOTOR 
TRACTOR. 


A  silent  chain  transmits  the  power  to  the  shaft,  which 
runs  right  thru  the  transmission  case.  At  each  end  of  this 
shaft  is  a  universal  joint,  which  connects  with  a  drive  shaft 
extending  to  the  bevel  pinion  in  the  differential  housing.  One 
of  these  longitudinal  drive  shafts  connects  with  the  differen- 
tial on  the  front  axle  and  the  other  with  the  differential  on 
the  rear  axle,  another  universal  joint  being  introduced  near 
the  differential  in  each  case.  The  bevel  pinion  drives  a  bevel 
gear  at  right  angles  to  it,  as  in  the  ordinary  type  of  automo- 
bile rear-axle  or  jackshaft  construction. 

GAS-ELECTRIC    AND    BATTERY    PROPELLED. 

Fig.  12  illustrates  a  popular  type  of  front-drive  gas-electric 
propelled  tractor,  as  made  by  the  Couple-Gear  Freight-Wheel 
Company  and  used  in  connection  with  standard  type  of  steam- 
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FIG.    11.      JEFFREY  QUAD  FIRE  TRUCK. 

er.  This  machine  is  driven  from  the  forward  wheels  only, 
and  has  a  complete  weight  of  20,000  pounds  and  gives  a  speed 
up  to  20  miles  per  hour.  This  concern  also  makes  gas-electric 
as  well  as  battery-propelled  aerial  ladder  outfits,  which,  when 
completely  manned,  weigh  approximately  10  tons  each,  with 
a  speed  ranging  up  to  25  miles  per  hour.  The  ladders  are 
lifted  by  means  of  air  pressure  and  their  movement  controlled 
by  means  of  liquid  cylinders. 

The  couple-gear  6-wheel  water  tower,  gas-electric  propelled, 
has  a  speed  ranging  up  to  25  miles  per  hour,  and  weighs  ap- 
proximately 9  tons.  The  power  equipment  consists  of  a  5% 
by  6-inch  4-cylinder,  4-cycle  engine,  direct  attached  to  gen- 
erator. 

The  couple-gear  battery-propelled  tractor,  as  used  in  con- 
nection with  steamer,  has  a  battery  of  80  cells,  15-plate  ca- 
pacity. The  weight  is  approximately  20,000  pounds,  with 
speeds  ranging  up  to  20  miles.  Six  of  these  heavy  pieces  are 
in  use  in  Grand  Rapids,  and  a  like  number  in  Springfield, 
Mass.;  seven  in  New  York;  three  in  Philadelphia;  three  in 
Trenton,  N.  J.:  two  in  Akron,  Ohio;  and  one  each  in  such 
cities  as  New  Haven,  Conn.,  Newark,  N.  J.,  Wilmington,  Del., 
Washington,  D.  C,  North  Yakima,  Wash.,  Calgary,  Alberta, 
Vancouver,  B.  C,  Medicine  Hat,  Alberta,  and  Butte,  Mont. 

THE  DAYTON   TEI-CAB  CHEMICAL. 

The  Dayton  tri-car  chemical  (Fig.  13),  as  made  by  the 
Davis  Sewing  Machine  Co.,  Dayton,  O.,  carries  the  following 
equipment:  35-gallon  special  Holloway  type  chemical  tank. 
200  feet  %-inch  best  quality  F.  D.  chemical  hose,  2  F.  D.  3- 
gallon  hand  extinguishers,  1  extra  acid  bottle  holder,  1  extra 
soda  charge  in  canister,  1  F.  D.  pick-head  axe,  1  F.  D.  crowbar. 
1  12-foot  extension  ladder,  2  F.  D.  regulation  lanterns,  1  tool 
box,  1  F.  D.  pike  pole  ceiling  hook,  1  locomotive  bell. 

Among  the  construction  features  of  the  Dayton  tri-car 
should  be  mentioned  the  following:  Special  heavy  drop- 
forged  steel  frame,  sheet-steel  tank  foundation,  specially 
strong  steel-tube  construction;  twin-cylinder  special  engine, 
two  speeds,  can  be  stopped  and  started  on  low  gear  on  side 
of  steepest  hill,  and  will  climb  any  hill,  14-h.p.  and  45  miles 
per  hour  on  high  gear;  Dayton  airless  tires,  1-wheel  drive, 
rear  of  machine  can  be  easily  lifted  off  ground,  heavy  wood. 


steel-lined  rims  and  extra  strong  steel  spokes,  all  bright  parts 
of  finest  brass  or  nickel,  lead-lined  regulation  F.  D.  steel  acid- 
proof  tanks,  standard  auto  tread,  56  inches,  76-inch  wheel 
base,  tires  28  by  3-inch  clincher,  Splitdorf  magneto-generator 
unit,  furnishing  current  for  both  lighting  and  ignition,  elec- 
tric lights,  locomotive  bell,  easy  riding  seats,  special  heavy 
brakes,  and  regulation  fire  department  equipment. 

NOBTHEBH     FIRE     APPABATUS    EQUIPMENT. 

The  standard  equipment  furnished  by  the  Northern  Fire 
Apparatus  Co.,  Minneapolis,  is  illustrated  by  Fig.  15.  The  40- 
h.p.  combination  chemical  and  hose  cars  made  by  this  concern 
are  in  service  in  such  cities  as  Fremont,  Neb.,  Quanah,  Tex., 
Gainesville,  Tex.,  Tullahoma,  Tenn.,  Oklahoma  City,  Okla. 

WILLYS-KNIGHT    CARS. 

Fig.  16  illustrates  Willys-Knight  cars  as  used  in  the  To- 
ledo and  Tiffin  (Ohio)  fire  departments.  The  following  ex- 
cerpts from  the  specifications  may  be  of  interest: 


COUPLE-GEAR   FRONT-DRIVE   GAS-ELECTRIC 
TRACTOR. 


FIG.13.      DAYTON    TRI-CAR    CHEMICAL. 

Motor:  Four  cylinders,  cast  en  bloc,  4 %-inch  bore,  4%-inch 
stroke;  crank  case,  oil  base  and  water  jacket  cover,  aluminum; 
40-h.p.  Ignition:  High-tension  magneto,  no  dry  batteries  re- 
quired, independent  of  starting  and  lighting,  permits  simple 
wiring.  Gasoline  supply:  Vacuum  tank  system,  positive  and 
uniform  feed,  carbureter  improved  type  with  hot-air  attach- 
ment, simple  adjustment.  Wheel  base:  114  inches.  Tread: 
56  inches.  Transmission:  Selective  sliding  gear  type,  located 
at  rear  axle  as  a  unit  with  differential:  three  speeds  forward, 
and  reverse;  double-heat-treated  nickel-steel  gears  of  stub-tooth 
type;    annular  ball  bearings.     Brakes:      Large  and  powerful. 
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FIG.    14.      WHITE   FIRE   CHIEF'S   CAR-STANDARD    ROADSTER 
CHASSIS,  GREEN  BAY,  WIS. 

ample  for  much  heavier  car;  service,  contracting,  14:x  by  2', 
inches;  emergency,  expanding,  14  by  2Vt  inches;  operate  on 
rear  wheel  drums;  quick  adjustable.  Wheels:  Artillery  type, 
hickory  spokes,  12  spokes  and  12  bolts  in  each  wheel. 

BOYD    MOTOR    AERIAL    TRUCK. 

An  improved  type  of  ladder,  hose  and  chemical  truck,  as 
made  by  James  Boyd  &  Bro„  Philadelphia,  is  illustrated  by 
Fig.  17.  This  concern  is  also  featuring  its  motor-driven  aerial 
truck  and  worm-drive  tractor.     The  aerial  truck  has  a  power 


FIG.    15.      STANDARD    EQUIPMENT    NORTHERN    FIRE 
APPARATUS   COMPANY. 

attachment  which  will  both  raise  and  lower  the  ladder,  as  well 
as  revolve  the  turntable.  A  fireman  may  be  placed  on  end  of 
main  ladder  and  raised  to  full  height  in  about  eight  seconds. 
The  motor  is  placed  in  center  of  frame,  thus  giving  equal  dis- 
tribution of  weight.  This  type  of  aerial  truck  is  in  service  in 
the  cities  of  Reading,  Pa.,  Lorain,  0.,  Moline,  111.,  Wheeling, 
W.  Va.,  Philadelphia,  Pa.,  and  Camden,  N.  J. 

The   Boyd  worm-drive  tractor  has  but  five   working  parts, 
inclosed  in  oil  and  air-tight  housings. 

POPULAR   SEAGRAVE   SPECIALTIES. 

A  motor  city-service  hook   and  ladder  truck  made  by  the 
Seagrave  Co.,  Columbus,   O.,   is  illustrated   by   Fig.   18.     This 


truck  is  the  same  in  construction  as  the  Seagrave  rear-drive- 
and-steer  truck,  except  the  rear  wheels  cannot  be  steered.  It 
is  particularly  desirable  for  city  and  town  use  and  will  carry 
extension  ladders  up  to  60  feet  in  length.  Can  be  furnished 
with  4-cylinder  50-h.p.  or  6-cylinder  80-h.p.  motor.  Transmis- 
sion is  3  speeds  forward  and  1  reverse.  Dual  ignition  system. 
Solid  or  cushion  tires.  Vanadium  steel  springs.  Bosch  mag- 
neto. 

The  Seagrave  rear-drive-and-steer  hook  and  ladder  truck  is 
furnished  with  either  4-cylinder  50-h.p.  or  G-clinder  80-h.p. 
motor.  It  is  a  straight  gasoline-propelled  truck,  with  no  elec- 
trical  complications.  The  drive  is  thru  the  rear  wheels  and 
these  wheels  can  also  be  steered,  which  makes  the  truck  par- 
ticularly adapted  to  carrying  long  ladders  and  getting  around 
in  narrow  streets  or  out  of  engine  houses  where  the  space  is 
limited.  The  rear-drive  construction  is  the  same  as  is  used 
on  the  4-wheel-drive-and-steer  aerial  trucks. 

The  Seagrave  straight  gasoline-propelled  4-wheel-drive-and- 
steer  aerial  hook  and  ladder  truck  is  made  in  three  sizes,  65- 
foot,  75-foot  and  85-foot.  Aerial  ladder  is  automatically  raised 
in  6  seconds.  One  man  can  raise,  place  in  position,  operate 
turntable  or  lower  ladder.  The  motive  power  used  is  a  6-cyl- 
inder SO-h.p.  motor.  Transmission  has  four  speeds  forward 
and  one  reverse,  from  which  the  power  is  transmitted  to  all 
wheels  thru  ball  universal,  thus  permitting  the  driving  and 
steering  of  all  wheels  at  the  same  time. 

THE    IIARLEY-DAVIDSON    MODEL. 

The  use  of  motorcycles  in  fire  departments  is  illustrated  in 
Fig.  19.  Many  of  this  type  are  equipped  with  hand  chemical 
apparatus.  This  type  of  motorcycle  is  equipped  with  starters 
and  all  necessary  accessories.  The  application  on  the  3-speed 
model  11-F  is  thru  the  transmission  case,  but  its  principle  is 
exactly  the  same  as  on  the  other  Harley-Davidson  models.  A 
forward  down  stroke  on  either  pedal  starts  the  motor.  A 
back  kick  (which  sometimes  occurs  when  an  excited  fireman 
advances  the  magneto  too  far  and  opens  the  throttle  too  wide) 
automatically  disengages  the  starter,  doing  away  with  possi- 
ble injury  to  the  starting  mechanism.  This  is  an  important 
feature. 

THE    THOMAS    AUTOMATIC    SYSTEM. 

The  Thomas  automatic  chemical  pumping  fire  engine  (Fig. 
21  i  incorporates  the  use  of  bicarbonate  of  soda  as  a  fire  ex- 
tinguishing agency.  Plain  baking  soda  and  plain  water  only 
are  used.  This  machine  injects  a  given  quantity  of  plain  bi- 
carbonate of  soda  automatically  into  each  cubic  inch  of  water 
as  it  is  pumped  into  the  fire.  The  feed  is  absolutely  positive 
and  mathematically  correct.  When  the  chemicalized  water  is 
discharged  into  the  fire,  more  or  less  of  the  solution  is  heated. 
The  amount  of  heated  water  depends  upon  the  intensity  oT 
the  fire.  When  the  solution  is  heated  to  110  degrees  and  high- 
er the  carbonic  gas  with  which  the  soda  is  charged  is  released 
and  in  just  such  proportion  as  the  quantity  of  soda  water  is 


FIG.    16.      WILLYS-KNIGHT    CARS    IN    SERVICE     OF    TOLEDO    (OHIO)    FIRE  AND  POLICE   DEPARTMENTS. 
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FIG.    17.     BOYD   COMBINATION    LADDER,    HOSE   AND   CHEMICAL  TRUCK. 
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heated.  The  lowest  degree  of  combustion  or  ignition  is  300. 
At  212  degrees  (boiling  point  of  water)  soda  water  is  wild 
with  foam.  Therefore,  soda  water  releases  enormous  amounts 
of  carbonic  gas  (neutral  gas)  at  the  boiling  point  and  above. 
The  hotter  the  fire  the  greater  the  expansion  of  carbonic  (neu- 
tral gas,  controlling  and  extinguishing  large  volumes  of  fire 
instantly. 

The  Thomas  automatic  fire  engine  is  composed  of  a  main 
water  pump,  a  chemical  pump  and  a  chemical  conveyor  and 
mixing  chamber,  all  geared  together  in  their  respective  rela- 
tions to  each  other.  Rotary-type  deep-suction  main  pump  is 
fitted  with  solid  bronze  lifting  cams,  carefully  machined  and 
ground,  fitted  with  brass  valves  installed  upon  chrome  nickel 
steel  shafts  set  in  Hess-Bright  ball  bearings.  Pump  body  is 
gray  cast  iron,  the  double  inlets  fitted  with  brass  hard  suction 
couplings  with  caps.  Single  discharge  is  fitted  for  two  or 
more  2%-inch  brass  hose  connections  with  caps,  each  connec- 
tion controlled  by  individual  quick-opening  valves,  an  auto- 
matic relief  valve  connecting  inlet  and  outlet  of  the  pump. 

The  chemical  (triplex)  pump  is  geared  to  the  main  pump. 
Brass  plungers,  brass  valves,  all  bearings  fitted  with  grease 
cups. 


The  chemical  conveyor  of  the  Thomas  automatic  fire  en- 
gine consists  of  a  graduated  worm  feed,  fitted  with  chrome 
nickel  steel  shaft,  with  Morse  chain  drive  from  main  pump, 
having  the  same  speed  of  the  main  pump,  maintaining  exact 
proportions  of  soda  and  water,  notwithstanding  the  speed  of 
the  main  pump.  The  chemical  conveyor  is  installed  upon  a 
chemical  mixing  chamber,  which  is  supplied  with  a  constant 
stream  of  water  under  pump  head  pressure,  which  dissolves 
the  soda  as  it  drops  into  the  mixing  chamber,  which  is  in  suc- 
tion relation  with  the  chemical  pump,  thus  taking  the  result- 
ant solution  from  the  mixing  chamber  and  forcing  it  into  the 
main  water  column  immediately  ahead  of  the  main  pump. 
From  this  point  to  the  fire  the  entire  stream  is  chemicalized 
in  absolutely  correct  proportions  and  the  highest  efficiency  is 
attained  thereby.  A  chemical  receiving  hopper  is  installed 
above  the  graduated  worm-feed  conveyor,  which  is  fed  by 
hand,  and  from  this  point  the  mechanism  automatically  chem- 
icalizes the  water.  The  feed  of  soda  may  be  discontinued  at 
the  will  of  the  operator,  and  y  the  supply  becomes  exhausted, 
the  pumps  continue  to  discharge  plain  water  without  any  ad- 
justment of  the  mechanism.  The  hopper,  conveyor,  mixing 
chamber  and  all  valves  and  suction  pipes  are  of  finished  brass. 


FIG.    19;      HARLF.Y   DAVIDSON  MOTORCTCLES,   COLUMBIA    (MO.)    FIRE   DEPARTMENT. 
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WHITE    45-H.P.    3-TON    AERIAL   TRACTOR. 


FIG.    21.      THOMAS    AUTOMATIC    CHEMICAL   PUMPING  FIRE    ENGINE. 


FIG.   22.      SOUTH  BEND  SO-H.P.   CHEMICAL  ENGINE 

The  Thomas  (type  Lewis  B45)  4-cylinder  has  a  chemical 
pumping  capacity  of  3C0  gallons  per  minute.  Dry  soda  ca- 
pacity is  1,000  pounds,  which  makes  8,000  gallons  soda  solu- 
tion without  recharging.  There  are  two  hose  lines.  Hose  ca- 
pacity is  1,000  feet  of  2y2-inch. 

The  Thomas  (type  W.P.CO)  G-cylinder  has  a  chemical  pump- 
ing capacity  of  GOO  gallons  per  minute.  Dry  soda  capacity  is 
1,500  pounds,  which  makes  12,000  gallons  soda  solution  with- 
out recharging.  There  are  three  hose  lines.  Hose  capacity  is 
1,200  to  1,500  feet  of  2%-inch. 

SOUTH  BEND  DOUBLE-DUTY   APPARATUS. 

Figs.  22  and  23  illustrate  side  and  rear  views  of  the  "Dou- 
ble-Duty" 80-h.p.,  chemical  engine  as  made  by  the  South  Bend 
Motor  Car  Works.  Apparatus  of  this  type,  which  is  in  service 
in  such  cities  as  Logansport,  Gary,  Manitowoc,  Independence, 
etc.,  may  be  tersely  described  as  follows: 

Speed:  10  to  GO  miles  per  hour;  wheel  base:  152  inches; 
wheels:  artillery  type,  made  of  wood;  ignition:  Bosch;  start- 
ing: Bosch  2-unit  system,  starting  from  flywheel;  gasoline 
capacity:   25  gallons:  lighting  system:  2  10-inch  electric  head- 
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lights,  1  10-inch  electric  searchlight,  1  electric  taillight;  chem- 
ical tanks:  2  of  60  or  70  gallons  capacity;  chemical  hose:  2 
lines  of  200  feet  each;  acid  receptacles:  4;  acid  receptacle 
holders:  2;  extinguishers:  2  3-gaIlon  Babcock  fire  department 
standard:  alarm  devices:  1  locomotive  bell  and  1  hand-oper- 
ated Siren  horn;  ladders:  1  20-foot  extension  ladder,  1  12-foot 
roof  ladder  with  folding  hooks;  lanterns:  4  fire  department 
standard;  axe:  1;  crowbar:  1  of  steel,  securely  held  by  snaps; 
pike  pole:  1;  tool  box:  1;  tools:  1  complete  set,  including  all 
necessary  tire  tools;  battery  box:  1;  carrying  capacity:  6 
men. 

The  South  Bend  Motor  Car  Works  have  recently  started 
building  a  6-cylinder  140-h.p.  triple  combination,  equipped 
with  a  Rumsey  pump  delivering  800  gallons  of  water  per 
minute. 


FIG.   23.      REAR  VIEW  SOUTH  BEND  CHEMICAL  ENGINE. 


Width  of  Bridges  and  Highways 

In  connection  with  the  width  of  bridges,  Prof.  Charles  M. 
Spofford  of  the  Massachusetts  Institute  of  Technology,  Boston, 
Mass.,  in  a  paper  presented  before  the  Western  Society  of 
Engineers,  calls  attention  to  the  fact  that  the  capacity  of  a 
bridge  in  vehicles  per  hour  is  considerably  greater  than  that 
of  the  ordinary  street,  due  to  the  freedom  from  interruption 
of  traffic  on  intersecting  streets,  and  by  vehicles  stopping  at 
the  curb  to  discharge  and  receive  freight  or  passengers.  For 
example,  the  effective  width  of  the  roadway  on  Boylston 
street,  Boston,  by  actual  measurements  is  not  more  than  36 
feet,  the  vehicle  standing  at  the  curb  requiring  at  least  14  feet. 
Mr.  Spofford  cites  statistics  regarding  other  well-known 
streets  as  follows: 

New  York — Fifth  avenue,  south  of  59th  street.  Width  of 
roadway,  55  feet  between  curbs;  no  street  railway;  six  lines 
of  traffic  possible  in  addition  to  vehicles  standing  at  curb. 

New  York — Broadway  at  Rector  street.  Width  between 
curbs,  35  feet,  with  double  track  street  railway ;  four  lines 
of  traffic  possible,  but  with  no  room  for  vehicles  to  pass 
between  car  and  truck  standing  at  the  curb. 

London — Piccadilly.    Width  of  roadway,  37  feet;   no  street 

car  traffic;  traffic  between  8  a.  m.  and  8  p.  m.,  15.2S4  vehicles. 

Boston — Washington  street,  south  of  Summer  street.    Width 


between  curbs,  32.5  feet,  with  double  track  railway ;  four 
lines  of  traffic  in  all,  with  just  room  for  a  vehicle  to  pass 
between  a  car  and  the  curb. 

Boston — Boylston  street,  between  Berkeley  and  Arlington 
street.  Width  between  curbs,  50.2  feet,  with  double  track 
railway;  room  for  six  lines  of  traffic  in  all  or  for  four  lines  of 
traffic  with  ample  room  for  a  vehicle  to  pass  between  a  car 
and  another  vehicle  standing  at  the  curb. 

Berlin — Leipzigerstrasse.     Width  of  roadway,  52.5  feet. 
Berlin — Friedrichstrasse.      Width    of    roadway,    26.25    feet 
(narrowest  part). 

Paris — Avenue  de  l'Opera.     Width   of  roadway,  52.5  feet. 

Vienna — Praterstrasse.     Width   of  roadway,   36   feet. 

Paris — Rue  de  Rivoli.  Width  of  roadway,  39  feet  (narrowest 
part). 


Vertical  Fiber  Brick  Paving 
Bii  James  I.  Tucker,  Director  of  the  School  of  Civil  Engineer- 
ing, University  of  Oklahoma,  yorman,  Okla., 
before  Ioiva  Engineering  Society. 

Vertical  fiber  in  brick  is  a  phenomenon  that  in  the  minds 
of  many  has  been  only  an  idea.  Some  persons  inspired  by  rea- 
sons best  known  to  themselves  have  claimed  that  the  idea  is 
futile,  preposterous  and  absurd,  and  only  a  catch 
phrase  designed  to  arrest  the  ear  and  attention  of  the 
uninitiated  in  order  that  old  facts  might  be  presented 
to  taxpayers  under  a  guise  seemingly  new,  with  a 
considerable  commercial  exploitation  accruing  to  the 
benefit  of  the  manufacturer  of  the  article.  It  will 
be  one  purpose  of  this  paper,  therefore,  to  show  that 
there  is  a  rational  basis  for  the  phrase  "vertical  fiber 
brick"  and  to  further  indicate  the  importance  of  that 
and  other  collateral  ideas  involved. 

The  start  is  best  made  by  reference  to  a  familiar 
geologic  fact,  namely  the  dynamic  history  of  the 
stone  known  as  micashist,  or  any  other  stone  of  a 
shistose  structure.  With  good  reason  we  believe  that 
this  stone  owes  its  peculiar  laminated  structure  to 
great  pressure  and  a  sliding  movement  taking  place 
in  the  presence  of  great  heat  and  moisture.  The  re- 
sults of  these  changes  have  been  put  to  many  of  the 
materials  composing  the  matrix  of  the  stone  into  a 
pasty  and  plastic  condition,  while  the  harder  nou- 
plastic  constituents  were  perforce  -arranged  by  the 
movement  into  positions  of  least  resistance.  Their 
longest  axes  were  thus  made  parallel  to  the  direction 
of  motion,  or  in  more  homely  language,  even,'  little 
flake  of  mica  turned  edgewise  to  the  movement  and 
not  crosswise,  or  if  it  did,  it  was  crushed  to 
powder. 
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It  is  evident  to  everyone  that  the  arrangement  of  these 
thin  flat  particles  or  layers  in  parallel  positions  is  an  element 
of  weakness  to  a  force  applied  lengthwise  of  them,  but  they 
may  be  an  element  of  strength  to  loads  applied  crosswise  to 
their  flat  sides.  The  bedding  planes  of  shale  rock  furnish  an- 
other example  of  the  same  phenomena. 

Let  us  now  see  what  happens  in  a  brick  machine.  The 
shale  or  other  material  is  first  thoroly  pulverized  in  a  grinding 
mill,  then  wet  or  tempered  to  the  consistency  that  experience 
has  shown  to  be  best.  When  in  this  thoroly  pasty  state  with 
all  its  particles  thoroly  lubricated  by  the  water  present,  the 
clay  is  passed  to  the  auger  machine  or  die,  and  molded  into 
the  clay  column  from  which  the  brick  are  cut.  The  auger  ma- 
chine works  on  the  familiar  principle  of  the  meat  chopper, 
only  that  its  screw  fits  tighter  in  its  cylindrical  casing,  is  fed 
from  the  rear  and  is  actuated  by  an  enormous  amount  of 
energy,  since  frequently  as  much  as  75  hp.  are  spent  at  this 
point  alone. 

The  front  end  of  the  machine  is  a  die,  consisting  of  a  rect- 
angular opening  at  the  end  of  a  funnel,  to  use  another  homely 
simile.  If  the  brick  are  to  be  end-cut  then  the  opening  equals 
the  smallest  cross  section  of  a  brick,  if  side-cut  then  it  is  the 
larger  cross  section. 

If  now  we  assume  that  all  the  particles  of  shale  have  not 
been  ground  to  exactly  the  same  fineness  in  the  grinder,  as 
certainly  we  may,  it  is  clear  that  under  the  tremendous  energy 
of  say  40,000  foot-pounds  per  second  exerted  by  the  auger,  if 
the  particles  are  free  to  move  over  one  another,  as  they  cer- 
tainly are,  by  reason  of  the  water  present,  then  the  larger  par- 
ticles will  necessarily  be  arranged  with  their  long  dimensions 
to  lie  parallel  to  the  application  of  the  force,  i.  e.,  they  are 
lined  up  straight  for  the  opening  of  the  die — since  to  force 
them  thru  that  opening  is  the  sole  function  which  the  screw 
so  effectively  performs.  If  these  hypotheses  are  true  we  may 
certainly  claim  that  there  is  a  real  fiber  in  the  brick.  But  this 
is  not  all. 

We  saw  that  in  the  case  of  the  schists  the  surrounding  ma- 
terials had  a  sliding  movement  which  was  largely  instru- 
mental in  arranging  the  particles.  This  happens  in  the  auger 
machine  also.  To  justify  this  statement  we  have  only  to  ad- 
mit that  the  friction  of  the  plastic  material  upon  the  interior 
walls  of  the  auger  machine  is  at  least  different  from  the  in- 
terior friction  of  the  material  itself.  From  this  it  must  fol- 
low that  the  material  in  contact  with  the  walls  must  move 
at  a  different  rate  from  that  being  propelled  by  the  screw. 

In  further  proof  of  the  same  point  we  need  only  observe 
that  the  walls  of  the  chamber  taper  down  to  the  die-opening 
and  we  are  at  once  forced  to  the  conclusion  that  the  center  of 
the  material  in  the  chamber  will  be  propelled  forward  and  out- 
ward at  a  greater  rate  than  the  outer  parts  of  the  same 
material. 

While  these  various  phenomena  are  so  far  demonstrable 
by  reasoning  alone,  there  have  been  practical  demonstrations 
that  this  reasoning  is  correct.  Mr.  Claude  Fuller  of  the  Buf- 
falo Brick  Company  of  Buffalo,  Kan.,  made  some  extremely 
valuable  and  interesting  experiments  with  the  auger  machine 
at  that  plant  some  time  prior  to  December,  1912,  when  the 
results  were  observed  by  the  speaker.  Taking  off  the  conical 
portion  of  the  auger  machine  which  carried  the  die  opening, 
while  the  chamber  was  filled  with  clay,  he  brought  the  ex- 
posed part  to  a  plane  surface  and  then  treated  it  to  a  liberal 
coat  of  paint,  after  which  he  replaced  the  conical  section. 
Upon  starting  the  machine  he  found  that  this  painted  plane 
was  bulged  forward  by  the  screw,  as  would  be  expected,  and 
that  the  central  portion  of  the  plane  arrived  at  the  front  end 
of  the  clay  column  which  had  passed  thru  the  die  at  a  distance 
of  about  four  feet  in  advance  of  those  parts  of  the  painted 
plane  lying  near  the  walls  of  the  clay  chamber.  As  would 
also  be  expected   he   found   that  the   diameter  of  the   painted 


section  steadily  increased  with  the  advancement  of  the  ma- 
terial thru  the  die,  from  a  mere  feather-edge  at  the  center  of 
the  column  to  the  place  where  is  appeared  as  a  smear  on  its 
surface,  indicating  clearly  enough  that  then  all  of  the  material 
immediately  in  front  of  the  painted  surface  had  been  pro- 
pelled thru  the  die,  but  that  the  central  portion  traveled  per- 
haps four  feet  while  the  peripheral  portions  traveled  eight  to 
ten  inches.  He  further  found  that  a  change  in  the  pitch  of 
the  auger  produced  different  results,  and  introduced  a  num- 
ber of  varying  features  in  his  experiments.  All  of  the  fore- 
going shows  clearly  that  with  the  different  speed  between  the 
different  portions  of  the  material  adjacent  to  the  die  there 
must,  therefore,  be  the  sliding  motion  used  as  a  hypothesis 
at  the  outset. 

Now  since  the  clay  column  in  the  case  we  are  considering 
furnished  side-cut  brick  it  follows  that  if  they  are  laid  on 
their  flat  or  larger  side  as  the  Western  Association  intends 
them  to  be  used,  this  fiber  whose  presence  we  have  just  argued 
must  stand  on  end  or  vertical,  hence  the  name  "vertical  fiber 
brick." 

Some  objectors  will  doubtless  arise  at  this  point  and  claim 
that  the  whole  discussion  of  fiber  in  brick  is  incompatible 
with  the  theory  of  incipient  fusion  commonly  known  as  vitri- 
fication, which  every  shale  paving  brick  manufacturer  puts 
into  practice;  that  is  to  say,  if  the  particles  of  clay  are  in 
fact  substantially  melted  or  fused,  then  they  cease  to  have 
any  visible  fibrous  arrangement.  We  may  grant  that  if  the 
materials  are  thoroly  ground  to  a  uniform  size  and  then 
brought  to  complete  fusion  the  argument  for  fiber  is  gone. 
We  may  also  admit  that  it  is  nearly  gone  if  there  is  incipient 
fusion.  We  do  not  need  to  grant,  however,  that  the  particles 
have  at  any  stage  short  of  complete  fusion  been  totally  re- 
arranged, and  even  tho  they  have  been  melted  and  fused  to- 
gether they  may  still  lie  in  the  same  relation,  one  to  the  other, 
as  was  seen  to  be  the  result  of  passing  thru  the  auger  ma- 
chine. This  means,  therefore,  that  the  contention  for  a  fiber 
is  justifiable  even  tho  such  fibrous  arrangement  is  invisible  to 
the  eye.  Its  effects,  if  there  are  any,  can  be  at  least  ration- 
ally anticipated  and  such  cognizance  taken  of  this  reasoning 
as  will  permit  a  constructional  use  of  the  material  which  will 
permit  this  factor  to  become  an  advantage  instead  of  a  detri- 
ment.    This  means  laying  the  brick  flat. 

The  foregoing  discussion  indicates  that  if  there  are  any 
laminations,  planes,  fibers  or  surfaces  of  weakness  in  such 
paving  brick  they  will  be  parallel  to  the  direction  of  motion 
thru  the  auger  machine,  and  thus  will  pass  thru  the  brick  by 
its  smallest  dimension,  i.  e.,  up  and  down  if  the  brick  is  laid 
flat.  As  an  argument  for  the  practical  advantage  of  this,  the 
analogy  is  often  claimed  that  the  brick  so  placed  is  like  a 
wood  paving  block  where  the  end  of  the  grain  is  the  only 
proper  surface  to  take  the  abrasion  of  traffic.  To  let  the 
traffic  pass  parallel  to  the  grain  is  obviously  bad— then  why  is 
not  the  argument  equally  valid  for  the  fiber  in  brick— if  we 
grant  the  possibility  of  such  a  fiber.  If  the  wood  block  splits 
off  when  its  sides  are  exposed  to  wear  will  not  a  brick  if  it 
has  laminations  or  fibers  then  do  the  same  thing,  under  simi- 
lar conditions?  Whether  we  admit  the  argument  for  fiber  or 
not  can  we  not  agree  that  we  are  at  least  giving  the  brick  a 
fairer  show  to  lay  it  flat  with  its  fiber  on  end,  if  it  has  any, 
than  to  lay  it  on  its  side  with  its  fiber  flat-wise  to  traffic- 
still  if  it  has  any.  Aren't  we,  therefore,  at  least  giving  it  the 
benefit  of  the  doubt  every  time  we  lay  a  side-cut  brick  on  its 
flat  side?  And  will  any  engineer  hold  that  the  street  service 
imposed  upon  any  pavement  is  not  sufficiently  severe  so  that 
the  best  paving  materials  known  should  have  the  benefit  of  all 
the  doubt?  If,  therefore,  these  various  contentions  are 
granted,  then  the  logic  of  the  departure,  over  two  years  ago, 
of  the  Western  Paving  Brick  Manufacturers'  Association  from 
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the  then  standard  methods  of  laying  paving  brick  becomes 
clear. 

But  the  laying  ot  the  brick  on  their  sides  was  not  the  only 
radical  departure  in  the  Western  Association's  practice.  An- 
other vital  argument  made  by  them  was  that  repressing  the 
brick  did  not,  as  had  been  popularly  supposed,  increase  their 
strength  but  really  weakened  them.  In  fact,  brick  manufac- 
turers have  been  heard  to  say  that  the  idea  of  repressing  was 
to  secure  round  corners  and  smooth  surfaces,  which  would 
better  withstand  the  rattler  test  by  reason  of  minimizing 
chipping  on  the  corners.  There  can  be  no  doubt  that  from 
this  standpoint  repressing  was  a  success.  Since  however  the 
mold  on  repressing  machines  commonly  change  the  dimen- 
sions of  the  brick,  and  not  necessarily  in  their  original  ratio 
it  follows  that  whatever  structure  of  a  fibrous  nature  had  been 
built  up  by  the  auger  machine  was  certainly  upset  and  dis- 
torted in  the  repressing  machine.  In  a  word  the  repressed 
brick  was  not  so  strong  as  the  non-repressed  brick.  Certainly 
as  a  result  of  several  hundred  rattler  tests  on  both  kinds  of 
brick  the  speaker  has  never  seen  any  evidence  that  non-re- 
pressed brick  was  weaker  than  the  repressed  article. 

Again,  the  unjustifiable  repressing,  designed  to  help  a 
poorer  article  thru  the  rattler  test,  in  the  end  handicapped  the 
brick  as  a  paving  material,  since  the  round  corners  imposed 
by  it  seriously  complicate  the  joint  filler  problem.  With  the 
grout  filler  the  feather  edge  caused  by  these  round  corners 
could  hardly  fail  to  soon  wear  off  under  traffic.  Next  the 
main  part  of  the  joint  would  be  bound  to  suffer,  and  shortly 
there  would  be  a  pronounced  depression  at  each  joint  in- 
evitably causing  a  rattle  and  clatter  from  every  sort  of 
wheeled  vehicle  save  those  on  rubber  tires.  Noisiness,  one 
of  the  main  objections  to  brick  paving,  thus  arose. 

The  non-repressed  brick  however  greatly  lessens  this  dif- 
ficulty because  its  full  square  corners  lessen  the  width  of  the 
joint  to  at  most  one-third  of  the  grout  filler  joint  area  for 
round-corner  brick.  Hence  any  joint  filler  has  a  better  chance 
to  give  a  good  account  of  itself  with  square  in  place  of  round 
corners. 


Los  Angeles  Municipal  Asphalt  Plant 
The  new  municipal  asphalt  plant  at  Los  Angeles  has  been 
in  operation  since  April  14.     P.  P.  O'Br'ien,  who  is  in  charge 
of  street  work  and  has  the  plant  under  his  immediate  super- 
vision, is  enthusiastic  over  its  initial  success.    He  says: 

"Between  April  14  and  June  30,  or  a  period  of  a  trifle  over 
ten  weeks,  the  saving  effected  by  the  city-owned  asphalt  plant 
amounted  to  about  $6,000.  To  be  exact,  the  city  turned  out 
58,330  cubic  yards  of  asphalt  at  a  total  cost  of  JS.354.62,  or 
14  and  32-100  cents  per  yard.  Formerly  this  asphalt  cost  25 
cents  a  yard,  when  purchased  of  contractors."' 

He  does  not  say  whether  allowances  have  been  made  for  in- 
terest and  depreciation  on  the  plant,  or  for  repairs;  which 
probably  have  cost  very  little  or  nothing,  since  the  plant  is 
new.  If  these  items  must  be  added  to  the  cost  he  reports,  in 
order  to  make  it  comparable  with  the  contract  price,  the  dif- 
ference between  the  two  will  not  be  so  pronounced,  tho  it 
■will  still  be  considerable,  if  one  may  judge  from  reports  of 
other  municipal  plants. 


Engineers  Urge  Qualifications  of  Utility 
Commissioners 
Experience  in  connection  with  public  utilities  should  be 
made  a  necessary  qualification  for  public  service  commission- 
ers, according  to  a  committee  of  engineers  representing  na- 
tional and  local  engineering  societies,  which  addressed  a  strong 
plea  on  the  subject  to  the  committee  on  public  utilities  of  the 
Constitutional  convention.     In  the  judgment  of  the  engineers. 


men  familiar  with  the  technical,  financial,  commercial  and 
legal  matters  which  come  before  a  public  service  commission 
are  best  fitted  to  render  valuable  service  to  the  public.  The 
committee  feels  that  there  are  to  be  found  among  those  con- 
nected with  public-utility  companies  men  with  as  broad  con- 
ceptions of  public  rights  and  of  the  duties  to  be  fulfilled  to 
the  public  as  can  be  found  in  other  walks  of  life. 

The  engineers  also  urged  on  the  committee  on  public  utili- 
ties that  the  point  of  greatest  importance  in  any  plan  for  an 
organization  of  the  public-utility  commissions  of  the  state  is 
the  preservation  of  the  principle  of  continuity  already  estab- 
lished in  the  present  public  service  commissions,  whereby 
the  terms  of  office  of  the  members  of  the  commissions,  whereby 
at  different  times,  so  that  only  one  member  of  the  commission 
at  a  time  goes  out  of  office. 

Represented  on  the  committee  of  engineers  making  these 
representations  were  the  American  Society  of  Civil  Engineers, 
the  American  Institute  of  Electrical  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  American  Institute  of 
Consulting  Engineers,  the  New  York  Section  of  the  American 
Institute  of  Mining  Engineers,  the  Municipal  Engineers  of  the 
City  of  New  York  and  the  Brooklyn  Engineers'  Club. 

The  committee  of  the  convention  having  recommended  that 
all  public  works  except  park  control  and  conservation  work 
be  placed  under  a  Department  of  Public  Works  administered 
by  a  superintendent  appointed  by  and  removable  by  the  Gov- 
ernor, the  committee  of  engineers  has  protested  to  Chairman 
Elihu  Root,  of  the  convention,  again  emphasizing  the  principle 
of  continuity  of  control  thru  a  commission  changing  but  one 
at  a  time  and  having  long  terms  of  office  for  its  members. 

The  engineers'  committee  also  criticizes  the  ultra-conserv- 
atism of  the  conservation  program  of  the  convention,  intelli- 
gent use  and  not  prohibition  of  all  use  being  the  true  defini- 
tion of  conservatism. 

The  committee  also  objects  to  two  public  utility  commis- 
sions and  to  the  failure  to  prescribe  qualifications  for  commis- 
sioners and  to  limit  the  action  possible  by  the  legislature  in 
fixing  jurisdiction,  powers  and  duties  of  the  commissioners. 


Integral  Curb  for  Concrete  Pavements. 
By  C.  D.  Frank. 

The  use  of  an  integral  curb  with  concrete  pavements  is  by 
no  means  a  new  thing.  It  has  frequently  been  used  in  connec- 
tion with  the  construction  of  concrete  driveways,  but  its  use 
with  public  roads  and  streets  of  concrete  has  not  been  devel- 
oped materially  until  the  year  1914.  An  integral  curb,  if 
properly  constructed,  should  serve  all  the  purposes  of  a  curb 
constructed  separately  from  the  pavement  itself.  Its  cost  will, 
of  course,  be  materially  less.  The  shapes  of  these  curbs  may 
be  and  have  been  of  various  types  to  comply  with  special 
conditions  which  are  to  be  met  with.  One  used  at  Geneseo, 
111.,  and  two  at  Winnetka,  111.,  may  be  formed  by  shaping  the 
end  of  the  strike-board  to  form  the  curbing.  These  types  are 
applicable  only  to  boulevards,  park  systems  and  light  work 
where  no  definite  curb  is  desired  and  yet  a  waterway  is  nec- 
essary. The  extra  material  required  for  such  curbs  is  so  small 
that  its  cost  is  negligible,  and  it  is  doubtful  if  the  cost  of  the 
pavement  proper  is  increased  to  any  appreciable  extent  thereby. 

The  cost  of  the  integral  curb  on  Thirty-fourth  Street,  In- 
dianapolis, was  3  cents  per  square  yard  of  pavement  surface, 
which  made  the  cost  of  the  curbing  4%  cents  per  linear  foot. 

It  is  proved  every  day  that  no  hard  surfaced  pavement  can 
stand  successfully  unless  the  sub-grade  is  thoroly  drained. 
The  best  place  to  put  this  drain  is  outside  of  the  pavement 
itself,  so  as  to  intercept  the  ground  water  and  prevent  it  ac- 
cumulating under  the  pavement,  where  it  will  later  cause 
trouble. 
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Municipal  Water  Plant  Derives  Income  from  Water 
Power 

By  W.  B.  Conant,  Concord,  Mass. 

The  Metropolitan  Water  and  Sewerage  Board  of  Boston, 
lass.,  is  about  to  undertake  the  utilization  of  the  run-off  at 
he  dam  of  the  Sudbury  reservoir,  a  part  of  the  metropolitan 
later  supply  system.  The  reservoir  has  a  capacity  of  seven 
nd  a  quarter  million  gallons.  About  90  per  cent  of  the  flow 
f  water  will  be  used  to  develop  electricity,  but  without  im- 
airment  of  the  required  supply  to  Boston  for  ordinary  uses, 
'he  Sudbury  basin  lies  nearer  Boston  and  below  the  greater 
Vachusett  reservoir  of  the  system,  and  receives  the  greater 
art  of  its  water  from  the  latter.  A  generating  station  was 
ut  in  operation  at  the  Wachusett  dam  in  1911  and  has  gen- 
rated  about  five  million  kilowatt  hours  a  year  since  begin- 
ing  service.  The  electrical  energy  is  sold  to  the  Connecticut 
tiver  Transmission  Company  at  0.53  cent  per  kilowatt  hour, 
^hich  represents  a  substantial  return  on  investment  to  the 
letropolitan  board. 

The  Edison  Electric  Illuminating  Company  of  Boston  has 
ontracted  for  five  years  to  take  the  energy  produced  at  the 
ew  Sudbury  generating  station,  at  0.625  cent  a  kilowat  hour. 
l  900-kva.  and  two  275-kva.  vertical-shaft  generators,  directly 
riven  by  1,000  and  300-hp.  turbines,  will  be  installed  in  the 
iresent  granite  gate  house  on  the  crest  of  the  dam.  A  head 
f  60  feet  is  available  on  the  larger  unit  and  of  35  feet  on 
he  two  smaller  wheels,  which  will  be  located  in  chambers  be- 
leath  the  generators.  About  650  kilowatts  will  be  the  average 
utput  of  the  station,  but  sufficient  water  power  is  available 
o  generate  a  maximum  of  1,400  kilowatts. 

It    is   noteworthy    that    the   value    of   water    for    domestic 


SUDBURY  DAM  of  the  Boston  Metropolitan 
Water  Supply,  at  which  hydro-electric  apparatus 
will  be  installed  to  generate  electric  current  to  be 
sold. 


purposes  exceeds  that  for  power  generation  by  thirty  or  forty 
fold,  but  the  fact  remains  that  an  investment  of  $125,000,  in 
the  case  of  the  Wachusett  station,  yields  a  revenue  of  some 
$30,000  yearly,  and  it  is  expected  the  Sudbury  undertaking  will 
be  proportionately  profitable. 

The  contracts  with  the  purchasers  of  the  power  provide 
that  the  primary  uses  of  water  in  the  two  reservoirs  shall  not 
be  interfered  with  in  operating  the  generating  plants.  In 
other  words,  the  surplus  alone  is  used  to  produce  electricity, 
and  this  is  available  at  certain  times  and  seasons.  It  is  inter- 
esting to  note  that  the  demands  of  the  cities  for  their  do- 
mestic supply,  and  of  the  electric  companies  for  the  delivery  of 
electricity,  are  reciprocal.  The  Connecticut  River  Transmis- 
sion Company  derives  the  greater  part  of  its  supply  from  its 
own  hydro-electric  station  in  the  western  part  of  Massachu- 
setts, while  the  Boston  Edison  Company  has  relied  hitherto 
entirely  on  steam  generating  plants. 

The  practicability  of  using  the  surplus,  in  the  case  of  Bos- 
ton's water  supply,  has  already  been  fully  demonstrated,  and 
is  creating  interest  among  engineers  in  other  cities. 


A  Hydrant-Thawing  Apparatus 
The  accompanying  drawings,  Figs.  1  and  2,  and  photo- 
graph, Fig.  3,  show  the  details  of  construction,  indicate  the 
method  of  operation  of  a  novel  hydrant-thawing  apparatus, 
designed  at  Bennington,  Vt.  The  drawing,  Fig.  1,  shows  a 
fire  hydrant  in  elevation,  a  fire  engine  being  indicated  in  dot- 
ted lines  and  an  attachment  with  a  hose  connecting  the  boiler 
to  the  thawing  apparatus. 

In  Fig.  2  the  portions  marked  A  represent  the  casing  of 
the  hydrant,  B  the  valve  stem  for  turning  on  and  cutting  off 
the  water  from  the  main,  and  C  the  thawing  attachment.  It 
will  be  seen  that  the  hydrant  is  provided  with  hose  attaching 
nipples  and  the  valve  stem  with  an  angular  upper  end,  b,  for 
the  attachment  of  a  turning  handle,  or  wheel,  as  usual.  The 
thawing  attachment,  C,  is  arranged  as  follows:  The  hydrant 
casing.  A,  is  formed  with  a  perforation  near  its  upper  end, 
in  which  is  mounted  a  T-fitting.  10,  illustrated  in  photograph, 
Fig.  3,  the  outer  end  of  which  is  adapted  to  have  a  hose  such 
as  H,  as  indicated  by  dotted  lines  in  Fig.  1,  leading  from  the 
boiler  of  the  engine. 

It  will  be  noted  that  from  one  side  of  the  T  within  the 
hydrant  a  branch  pipe,  11,  extends  toward  the  top,  and  from 
the  other  side  a  branch  pipe,  12,  extends  toward  the  bottom 
of  the  hydrant.  The  pipes  11  and  12  are  bent  at  an  angle 
with  their  discharge  ends  in  close  proximity  to  the  valve 
stem  B,  and  arranged  to  discharge  toward  the  upper  and 
lower  ends  of  the  hydrant.  In  the  opposite  side  of  the  casing 
is  provided  an  aperture,  closed  by  screw  plug  15,  by  which  the 
products  of  condensation  may  be  allowed  to  escape  from  the 
hydrant  casing. 
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DEVICE  FOR  THAWING  FIRE  HYDRANTS. 
ABOVE,  a  steam  pre  engine  thawing  out  a  hydrant 
by  attaching  steam  pipe  to  the  device.  BELOW, 
section  of  hydrant  shoiving  the  perforated  steam 
pipe  in  place,  ichich  distributes  steam  from  the 
casing  at  top  to  the  valve  below. 


charge  ends  of  the  branches  11  and  12  of  the  thawing  device. 
The  steam,  coming  directly  from  the  boiler  and  being  forced 
into  the  opposite  ends  of  the  casing,  will  act  very  rapidly  upon 
the  ice  or  frost  in  the  apparatus,  and  directly  upon  the  points 
where  freezing  usually  occurs — that  is,  around  the  valve  stem 
where  it  extends,  thru  the  top  of  the  casing  and  at  its  lower 
connection1  with  the  valve,  or  the  valve  casing. 

It  is  clear  that  by  this  means  the  thawing  is  done  very 
quickly,  as  the  steam  is  applied  directly  to  the  points  where 
the  freezing  usually  occurs,  and  is  therefore  not  wasted,  and 
as  every  moment  of  time  that  can  be  saved  in  getting  the  ap- 
paratus ready  for  use  is  extremely  valuable,  this  feature  is  of 
great  importance. 


Municipal  Ice  Plants 
Municipal  ice  plants  have  been  established  at  Weatherford, 
Okla. ;  New  Britain,  Conn.;  Lafayette,  Ala.;  Fernandina,  and 
Mayo,  Fla.  Kansas  and  Illinois  are  proposing  legislation  per- 
mitting municipal  ice  plants.  When  they  can  be  established 
in  connection  with  municipal  electric  plants  or  puschasing 
current  at  low  rates,  they  result  in  lower  prices  for  ice,  as 
shown  in  a  recent  article  in  Municipal  Engineering.  Cleve- 
land and  Indianapolis  have  refrigeration  plants  in  connection 
with  public  markets  and  New  York  proposes  a  municipal  cold 
storage  plant. 


Recent  City  Government  Changes 
The  commission  form  of  government  has  been  aodpted  re- 
cently in  Jackson,  Tenn. ;    Asheville,   and   Lincolnton,   N.   C: 
Yoakum,  Texas;  Huron,  S.  D.,  and  Hoboken,  N.  J.,  and  failed 
to  carry  in  McMinnville,  Tenn.,  and  Avon,  N.  J. 

Tucson,  Ariz. ;  .Elizabeth  City,  N.  C,  and  Sherman.  Texas, 
have  adopted  the  city-manager  form  and  Wilmington,  Char- 
lotte and  Burlington,  N.  C,  and  St.  Augustine,  Fla.,  have  re- 
jected it.  Grand  Rapids,  Mich.,  has  voted  in  favor  of  the  Day- 
ton form  of  commission-city-manager. 


When  in  use,  the  fireman,  discovering  that  the  hydrant 
which  it  is  desired  to  use  is  frozen,  ccmnects  the  hose  H  with 
the  fitting  10  and  opens  a  valve,  16,  at  the  connection  of  the 
hose  with  the  engine  boiler,  when  the  steam  from  the  boiler 
will   be   forcibly    discharged   into   the   hydrant   from   the   dis- 


THE  STEAM  PIPE  used  to  Untie  hydrants, 
showing  perforations  in  the  pipe,  the  'V  to  pass 
thru  side  of  hydrant  and  cap  to  close  pipe  when 
not  in  use.  all  water-tight  inifiri  tin   watt  i  pressure 

when  the  hydrant  is  in   use. 
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Convention  of  American  Society  of  Municipal 
Improvements 

The  Twenty-second  Annual  Convention  of  the  American 
Society  of  Municipal  Improvements  is  scheduled  for  the  new 
-lotel  Miami,  at  Dayton,  Ohio,  on  October  11  to  15,  1915,  being 
he  first  convention  in  the  new  building  and  beginning  but 
hree  days  after  its  opening. 

As  is  customary,  the  meetings  of  the  sub-committees  on 
'arious  standard  specifications  will  be  held  on  Monday,  October 
1,  preceding  the  convention,  and  each  sub-committee  will 
lave  its  meeting  with  the  general  committee  on  specifications, 
>eginning  at  11  a.  m.,  on  Mdftday,  with  the  committee  on 
Vood  Block  Paving.  Most  of  the  standard  specifications 
inder  consideration  by  the  Society  have  been  adopted  and 
inly  minor  changes  will  ordinarily  be  suggested.  The  wood 
dock  and  bituminous  paving  specifications  and  two  or  three 
ections  of  the  sewer  specifications  have  not  been  adopted  and 
vill  be  up  for  discussion  at  this  convention.  It  is  under- 
tood  that  some  changes  in  the  specifications  for  broken  stone 
ind  gravel  roads  will  also  be  presented. 

Garbage  disposal  in  Savannah  and  in  Dayton  will  be 
[escribed  by  City  Engineers  Conant  and  Barlow. 

Dr.  Kleeberg  will  tell  of  Municipal  Inspection  Methods  in 
danhattan  Boro. 

Water  Works  Reconstruction  in  Hamilton,  by  City  Engineer 
dacallum  and  Flood  Prevention  in  the  Miami  Valley,  by  E.  A. 
)eeds,  chairman  of  the  conservancy  board,  will  occupy  part  of 
Vednesday  morning. 

Sewage  Disposal  and  Stream  Pollution  are  subjects  of 
lapers  by  T.  Chalkley  Hatton,  who  will  describe  the  activated 
ludge  experiments  in  Milwaukee,  Prof.  Earl  B.  Phelps  and 
}eo.  H.  Norton. 

As  usual,  the  number  of  papers  on  street  paving  is  large 
.nd  includes  two  papers  on  granite  block,  one  on  asphalt  re- 
lairs,  one  on  bituminous  pavement  construction,  two  on  cement 
oncrete,  four  on  wood  block  treatment  and  paving,  and  three 
m  brick  paving.  The  wood  block  problem  will  be  treated 
rom  various  points  of  view  by  J.  W.  Howard,  P.  C.  Reilly, 
lermann  Von  Schrenk  and  E.  P.  Dutton,  and  the  discussion 
vill  be  of  particular  interest  since  the  standard  specifications 
ire  up  for  consideration  at  this  meeting,  not  having  been 
.dopted  as  yet.  These  paving  papers  are  distributed  over 
everal  sessions,  but  they  will  all  be  read  before  the  report 
if  the  committee  on  standard  specifications  is  made,  on  Thurs- 
lay  afternoon,  October  14. 

Municipal  Legislation  and  Management  are  represented  by 
everal  papers,  including  two  by  L.  L.  Tribus  and  Alexander 
'otter.  The  committee  on  traffic  on  streets  has  an  extended 
eport,  and  W.  W.  Crosby  has  a  paper  on  the  Traffic  Census 
md  the  Selection  of  Pavements. 

Many  lines  of  Dayton's  activities  are   represented  on   the 


programs  for  various  sessions,  including  Garbage  Disposal  by 
the  director  of  public  service,  J.  E.  Barlow;  Flood  Prevention, 
by  E.  A.  Deeds,  chairman  of  the  conservancy  board ;  the  Dayton 
Government  Plan,  by  City  Manager  H.  M.  Waite;  two  papers 
on  Citizens  Co-operation  in  Municipal  Affairs,  Individually  and 
in  Associations,  by  F.  H.  Rike,  president  of  the  Greater  Dayton 
Association,  and  W.  S.  Crandall;  and  Health  and  Sanitation 
Work,  by  Dr.  D.  Frank  Garland. 

The  entertainment  features  include  a  banquet  tendered  to 
the  Association  by  the  National  Paving  Brick  Manufacturers' 
Association,  and  a  trip  about  the  city,  inspecting  its  public 
works,  its  sanitation  and  the  sites  of  some  of  the  flood  pro- 
tection work,  and  the  Wright  Aviation  Field  in  use.  The  en- 
tertainment of  the  ladies  is  in  the  hands  of  the  Dayton  En- 
gineers' Club,  who  have  laid  out  a  very  attractive  program 
for  them. 

The  preliminary  program  can  be  obtained  of  Charles  Carroll 
Brown,  secretary,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 


Brickmakers  Organize  to  Improve  Their  Art 

A  series  of  events  with  most  happy  significance  to  the  art 
of  brickmaking  has  led  to  the  organization  of  the  Institute 
of  Paving  Brick  Manufacturers.  Its  officers  are  F.  R.  Kanen- 
geiser,  president;  D.  E.  Humphrey,  vice  president;  Robert 
Keplinger,  secretary,  and  Spencer  M.  Duty,  treasurer. 

The  next  meeting  will  occur  at  Alton,  111.,  September  22. 
The  place  is  selected  with  a  view  to  the  opportunity  it  affords 
to  visit  the  plant  of  the  Alton  Brick  Company.  It  has  become 
the  rule  of  the  Institute  to  combine  plant  inspection  with 
theoretical  study,  and  its  investigations  at  Alton  will  be  a 
continuance  of  those  pursued  at  the  plants  of  the  Bessemer 
Limestone  Company,  in  Youngstown,  and  the  Metropolitan 
Paving  Brick  Company,  in  Canton. 

Like  most  organizations  that  fill  a  real  need,  the  Institute 
is  less  the  result  of  a  deliberate  plan  on  the  part  of  an  organ- 
izer than  the  outgrowth  of  a  spontaneous  desire  on  the  part 
of  certain  manufacturers  for  more  intensive  practical  study 
into  brickmaking  problems.  Certain  conferences  held  at  the 
time  of  the  Detroit  meeting  resulted  in  the  appointment  of  a 
meeting  in  Youngstown  on  May  25,  1915.  Officers  were  elected 
there  and  a  committee  was  appointed  to  draw  up  a  constitu- 
tion and  by-laws,  which  were  adopted  in  a  meeting  at  Canton 
on  June  29. 

"Whereas,"  recites  the  preamble,  "there  are  now  manufac- 
tured in  the  United  States  of  America,  from  certain  shales 
and  clays,  brick  and  block  especially  made  for  use  in  building 
and  constructing  streets  and  roadways,  and,  as  it  is  desirable 
that  such  brick  and  block  be  manufactured  in  a  manner  best 
suited  and  adapted  for  said  purpose,  therefore  the  subscribers 
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hereto  shall  and  do  constitute  a  society  to  be  known  as  the 
Institute  of  Paving  Brick  Manufacturers." 

The  object  is  further  stated  to  include  meetings,  discussion 
and  the  reading  of  papers  as  a  means  of  disseminating  among 
the  members  further  knowlege  as  to  the  manufacture  of  their 
product. 

In  distinction  from  those  gatherings  where  brickmakers 
and  men  of  allied  occupations  meet  for  interchange  of  ideas, 
the  Institute  meetings  are  designed  for  the  paving-brick 
maker  pure  and  simple.  All  active  members  must  be  actively 
connected  with  a  reputable  company  manufacturing  paving 
brick.  For  associate  membership  men  may  be  admitted  who 
are  engaged  in  furthering  the  interests  of  the  paving  brick 
industry,  even  tho  they  are  not  brickmakers.  An  honorary 
membership  is  reserved  for  those  whom  the  Institute  chooses 
to  honor  for  reasons  satisfactory  to  itself.  The  dues  of  an 
active  member  are  $20  a  year,  While  an  associate  member  pays 
$5  for  each  meeting  attended. 

The  active  members  constitute  the  board  of  directors.  Offi- 
cers tnust  be  active  members  and  no  two  of  them  identified 
with  the  same  concern.  Provision  has  been  made  for  com- 
mittees on  membership  and  honorary  membership,  and  also 
for  a  committee  on  programs,  which  will  be  responsible  very 
largely  for  the  measure  of  usefulness  which  the  Institute  at- 
tains, since  it  determines  the  subjects  to  be  discussed  at  each 
meeting.    Regular  meetings  are  to  be  held  quarterly. 

The  Institute  will  avail  itself  not  only  of  the  best  technical 
talent  for  its  programs  and  discussions,  but  will  devote  a  gen 
erous  portion  of  its  time  to  plant  inspection. 

At  the  forthcoming  Alton  gathering  inspection  will  occupy 
the  day  and  the  meeting  will  be  held  in  the  evening.  A  paper 
upon  electric  drives  in  paving  brick  plants,  by  Eb.  Rodgers, 
will  be  a  feature  of  this  meeting. 

The  organization  of  this  Institute  is  an  evidence  of  the 
new  day  that  has  dawned  in  competitive  industry,  a  day  when 
competitors  take  mutual  pride  in  the  advance  of  their  profes- 
sion and  realize  that  more  is  to  be  made  by  each  thru  a  repu- 
tation for  good  service  accruing  to  all,  than  thru  jealousies 
and  secrecy.  The  Institute  is  advancing  one  of  the  cardinal 
objects  of  the  National  Paving  Brick  Manufacturers'  Associa- 
tion and  has  its  hearty  approval  and  co-operation. 

A  cordial  invitation  is  extended  to  every  paving  brick  man- 
ufacturer to  attend  the  Alton  meeting. ,  Full  particulars  may 
be  obtained  from  Secretary  Keplinger,  of  the  Metropolitan 
Paving  Brick  Company,  at  Canton,  Ohio. 


The  Pan-American  Road  Congress 

The  co-operation  of  the  American  Highway  Association 
and  the  American  Road  Builders'  Association,  with  the  aid  of 
the  Tri-State  Good  Roads  Association  and  the  series  of  tech- 
nical conventions  at  the  San  Francisco  Exposition,  should 
make  the  road  congress  this  year  the  largest  yet  held.  The 
program  promises  one  of  the  best. 

Oakland,  Cal.,  is  the  place  of  meeting  and  September  13  to 
17  are  the  dates. 

The  historical,  legal,  administrative,  financial  and  political 
phases  of  the  road  problem  are  to  be  discussed  in  papers  by 
L.  W.  Page,  director  of  U.  S.  Office  of  Public  Roads;  S.  E. 
Bradt,  secretary  of  the  Illinois  State  Highway  Commission; 
E.  A.  Stevens,  New  Jersey  State  Highway  Commissioner;  A. 
N.  Johnson,  Judge  J.  T.  Ronald,  Nelson  P.  Lewis,  A.  B.  Fletch- 
er, S.  D.  Gilbert,  auditor  of  New  York  State  Highway  Commis- 
sion, Clifford  Richardson,  G.  P.  Coleman,  and  others. 

Problems  of  construction  and  their  related  subjects  are 
treated  by  such  experts  as  H.  S.  Graves,  chief  of  the  U.  S. 
Bureau  of  Forestry;  W.  R.  Roy.  Washington  State  Highway 
Commissioner;  Geo.  W.  Cooley,  Minnesota  State  Highway 
Commissioner;   W.  S.  Gearhart.  Kansas  State  Highway  Com- 


missioner; Prof.  L.  S.  Smith;  F.  F.  Rogers,  Michigan  State 
Highway  Commissioner;  W.  D.  Uhler,  Chief  Engineer  of  Penn- 
sylvania State  Highway  Department;  Curtis  Hill,  City  En- 
gineer of  Kansas  City,  Mo.;  T.  W.  MacDonald,  Iowa  State 
Highway  Commissioner;  Richard  H.  Dana,  president  of  U.  S. 
Civil  Service  Reform  League;  Elmer  Thompson,  secretary  of 
the  Automobile  Club  of  America;  Prof.  A.  H.  Blanchard;  A. 
W.  Dean,  Chief  Engineer  of  Massachusetts  State  Highway 
Association;  W.  H.  Connell,  Chief  of  Philadelphia  Highway 
Bureau,  and  others. 

The  lessons  of  the  congress  will  be  drawn  at  the  last  ses- 
sion by  Charles  F.  Stern,  member  of  the  California  State  High- 
way Commission. 


The  International  Engineering  Congress 

The  International  Engineering  Congress  at  San  Francisco, 
Cal.,  opens  its  sessions  on  the  morning  of  September  20.  The 
general  session  of  the  afternoon  is  occupied  by  papers  on  the 
Panama  Canal  from  several  points  of  view.  Papers  on  the 
physical  and  engineering  features  are  scheduled  for  Wednes- 
day and  Thursday  mornings  in  the  section  on  Waterways,  for 
Friday  morning  on  the  municipal  problems  in  the  section  on 
Municipal  Engineering,  the  Panama  railroad  reconstruction  on 
Thursday  morning  in  the  section  on  Railwray  Engineering, 
electrical  and  mechanical  installations  of  the  Panama  Canal  on 
Thursday  afternoon  in  the  section  on  Electrical  Engineering, 
papers  on  Thursday  morning  and  Friday  afternoon  in  the  sec- 
tion on  Naval  Architecture  and  Marine  Engineering. 

While  the  Panama  Canal  has  more  papers  devoted  to  it 
than  any  other  subject,  they  will  occupy  but  one  of  the  ten 
volumes  of  the  transactions  of  the  congress. 

Besides  the  sections  named  above,  there  are  sections  on  Irri- 
gation, Materials  of  Engineering  Construction,  Mechanical  En- 
gineering, Mining  Engineering,  Metallurgy  and  Miscellaneous 
engineering  features,  the  latter  including  such  subjects  as 
aerial  navigation,  refrigeration,  agricultural  engineering,  heat- 
ing and  ventilation  and  engineering  education. 

The  Road  Congress  precedes  the  Engneering  Congress  and 
the  meetings  of  the  sustaining  Engineering  Societies  are 
grouped  about  the  same  dates,  in  September  and  October,  so 
that  all  the  conditions  are  favorable  for  a  very  large  at- 
tendance. 


American  Association  of  Engineers 
Invitations  have  been  sent  by  the  American  Association  of 
Engineers  to  the  engineering  departments  of  all  the  principal 
railroads,  corporations  and  firms  in  the  City  of  Chicago,  to  at- 
tend a  booster  dinner,  to  be  held  at  the  Hotel  LaSalle,  Septem- 
ber 14.  1915. 

Prof.  F.  H.  Newell,  head  of  the  department  of  civil  engineer- 
ing at  the  University  of  Illinois,  and  who  until  recently  was 
director  of  the  U.  S.  Reclamation  Service,  will  speak  at  this 
dinner  on  the  "Needs  of  Organization  Among  Engineers." 
The  aims  of  the  American  Association  of  Engineers  are  to  raise 
the  standard  of  ethics  of  the  engineering  profession  and  to 
promote  economic  and  social  welfare  of  engineers;  by  afford- 
ing means  for  the  interchange  of  information:  by  maintaining 
a  service  clearing  house;  by  affording  patent  and  legal  advice; 
by  supervision  of  legislation  and  by  proper  publicity.  A  30 
percent,  increase  in  membership,  drawn  from  all  parts  of  the 
United  States,  as  well  as  from  all  branches  of  the  engineering 
profession,  has  been  registered  by  this  organization  during 
the  past  two  weeks.  Local  chapters  are  being  formed  in  St. 
Louis,  Milwaukee,  Indianapolis,  and  many  of  the  larger  cities. 
A  National  convention  is  to  be  held  at  the  LaSalle  Hotel,  Chi 
cago,  on  December  10  and  11,  1915.  All  engineers  are  invited 
and  the  engineering  societies  and  clubs  of  the  United  States 
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are  urged  to  be  represented  by  engineering  delegates.  Further 
information  may  be  obtained  by  addressing  Arthur  Kneisel, 
secretary,  29  S.  LaSalle  St.,  Chicago,  111. 


Technical  Associations 

The  program  of  the  convention  of  the  Federation  of  Trade 
Press  Associations,  to  be  held  at  Philadelphia,  Pa.,  September 
7,  8  and  9,  is  full  of  value  for  the  publishers  of  trade  and 
technical  papers  and  of  advertisers  in  them,  many  of  those 
listed  being  among  the  most  noted  experts  in  their  fields. 

A  valuation  conference  on  principles  and  methods  of  valuing 
public  utilities  will  be  held  in  Philadelphia,  Pa.,  November  10 
to  13,  under  the  auspices  of  the  Utilities  Bureau,  of  which  M. 
L.  Cooke,  City  Hall,  Philadelphia,  is  acting  director. 

The  American  Society  of  Civil  Engineers  holds  its  forty- 
seventh  annual  convention  at  San  Francisco.  September  16  to 
IS,  1915,  overlapping  the  Good  Roads  Congress  in  Oakland  and 
just  preceding  the  Engineering  Congress,  which  begins  on 
September  20. 

The  Pacific  Highway  Association  has  changed  the  date  of 
its  convention  to  September  16  at  San  Francisco,  so  that  it  can 
add  its  forces  to  others  to  make  the  Pan-American  Road  Con- 
gress, beginning  September  13,  the  largest  yet  held. 


Technical  Schools 

The  New  York  University  School  of  Commerce,  Accounts 
and  Finance,  has  issued  an  announcement  of  the  course  of 
study  in  its  evening  sessions,  extending  thru  three  years. 

"Wind  Stresses  in  the  Steel  Frames  of  Office  Buildings,"  by 
W.  M.  Wilson  and  G.  A.  Maney,  has  just  been  issued  as  Bul- 
letin No.  80  of  the  Engineering  Experiment  Station  of  the  Uni- 
versity of  Illinois.  In  designing  an  office  building  it  is  nec- 
essary to  determine  the  stresses  in  the  steel  frame  due  to  the 
wind  pressure  on  the  side  of  the  building.  There  are  a  num- 
br  of  methods  used  to  determine  these  stresses  and  they  are 
all  known  to  be  more  or  less  inaccurate.  This  bulletin  pre- 
sents a  more  accurate  method  and  demonstrates  the  inaccu- 
racy of  the  methods  in  use.  The  bulletin  also  presents  a  new 
approximate  method  which  is  more  exact  than  the  present 
methods. 


Civil  Service  Examinations 

The  U.  S.  Civil  Service  Commission  will  hold  examinations 
at  the  usual  places  as  follows: 

Sept.  14:  Petroleum  engineer  in  Bureau  of  Mines,  for 
service  in  the  field,  at  $2,500  to  $3,000  a  year. 

Sept.  22:  Assistant  irrigation  engineer  in  Office  of  Public 
Roads  and  Rural  Engineering,  for  service  in  the  field,  at  $1,000 
to  $1,500  a  year. 

Sept.  22,  23:  Laboratory  assistant  in  petrography  in  Bu- 
reau of  Standards  at  Pittsburg,  Pa.,  at  $1,0S0  a  year. 


What  is  Natural  Asphalt? 
A  recent  advance  bulletin  of  the  U.  S.  Geological  Survey 
states  that  the  output  of  "natural  asphalt"  in  1914  amounted 
to  77,588  tons.  As  the  term  "natural  asphalt"  is,  in  the  lan- 
guage of  the  industry,  exclusively  applied  to  native  bitumens 
such  as  Trinidad  lake  asphalt  and  Bermudez  lake  asphalt,  it 
seems  desirable  to  explain  that,  as  used  by  the  Geological  Sur- 
vey, natural  asphalt  includes  only  gilsonite,  elaterite,  gra- 
hamite,  bituminous  limestone  and  bituminous  sandstone.  In 
other  words,  the  total  of  77.5S8  tons  of  "natural  asphalt"  does 
not  include  the  production  of  Trinidad  and  Bermudez,  or  any 
other  natural  asphalt,  as  this  phrase  is  understood  in  the  In- 
dustry. 


Engineering  Designs  Protected 

The  Cleveland  Dock  "Engineering  Company,  Cleveland,  have 
been  granted  a  favorable  decision  in  a  suit  at  Detroit,  brought 
for  infringement  of  the  design  of  a  special  type  of  concrete 
dock  built  by  the  company  for  the  Detroit  Iron  and  Steel  Com- 
pany, at  Detroit,  and  later  extended  by  the  latter  ignoring  the 
original  engineers  and  builders,  and  thus  infringing  the  pat- 
ent on  the  dock.  The  decision  is  of  general  interest  in  show- 
ing how  patent  protection  enables  an  engineering  firm  to  pro- 
tect its  ideas  and  designs. 


Personal  Notes 

Bradford  and  Doolittle  have  offices  in  the  Fletcher  Trust 
building,  Indianapolis,  and  in  Washington  for  the  practice  of 
patent,  trademark,  copyright  and  corporation  law. 

Howard  S.  Reed,  Asso.  M.  Am.  Soc.  C.  E.,  consulting  engi- 
neer, Phoenix,  Ariz.,  for  six  years  in  charge  of  the  Salt  River 
(Roosevelt)  irrigation  project  and  for  eleven  years  with  the 
U.  S.  Geological  Survey  and  Reclamation  Service,  is  devoting 
his  attention  to  municipal  water  works  and  irrigation  systems. 

Lewis  Littlepage  Holladay  and  Henry  Negstad  are  consult- 
ing engineers  in  power  plants,  utilities  and  industries  under 
the  name  of  Holladay,  Negstad  &  Co.,  with  offices  at  109  North 
Dearborn  street,  Chicago,  III. 

Henry  Welles  Durham,  C.  E.,  recently  chief  engineer  of 
highways  in  Manhattan  boro,  New  York,  and  Percival  Robert 
Moses,  E.  E.,  consulting  electrical  and  mechanical  engineer, 
have  opened  offices  at  366  Fifth  avenue,  New  York,  for  high- 
way and  municipal  engineering  work. 

Prof.  Charles  M.  Spofford,  M.  Am.  Soc.  C.  E„  of  the  firm 
of  Fay,  Spofford  and  Thorndike,  consulting  engineers,  Boston, 
and  head  of  the  Department  of  Civil  and  Sanitary  Engineer- 
ing of  the  Massachusetts  Institute  of  Technology,  has  been 
appointed,  by  the  governor  of  Massachusetts,  a  member  of  the 
Terminal  Commission,  constituted  by  a  recent  legislative  act 
to  investigate  the  subject  of  terminal  facilities  and  the  im- 
provement of  facilities  for  the  transportation  of  freight  in 
the  Boston  metropolitan  district.  This  appointment  is  another 
recognition  of  the  qualifications  of  engineers  for  service  upon 
public  boards. 


Publications  Received 

Bulletin  566  of  the  U.  S.  Geological  Survey  gives  Results 
of  Spirit  Leveling  in  Utah,  1897  to  1913. 

A  report  of  the  progress  made  in  various  experiments  in 
dust  prevention  and  road  preservation  during  1914  has  just 
been  issued  by  the  U.  S.  Department  of  Agriculture  as  Bulle- 
tin No.  257.  This  bulletin  contains  reports  of  experiments 
at  Lemon  City  and  West  Palm  Beach,  Florida,  in  which  local 
coralline  rock  has  been  utilized  with  satisfaction  in  conjunc- 
tion with  a  bituminous  binder.  In  addition  to  this,  inspection 
reports  are  given  covering  the  maintenance  and  repairs  on  the 
test  roads  at  Chevy  Chase,  Maryland,  and  on  the  nine  miles 
of  bituminous  surface  treatment  on  the  Rockville  Pike.  Re- 
ports of  inspection  are  also  given  on  the  bituminous  macadam 
construction  which  was  carried  out  at  Jamaica,  New  York,  in 
1911.  There  are  also  reports  of  recent  inspections  on  work 
previously  carried  out  at  Ridgewood,  New  Jersey;  Boise, 
Idaho;  Ames,  Iowa;  KnoxviUe,  Tennessee;  Youngstown,  Ohio; 
Newton,  Massachusetts;  Garden  City,  Dodge  City,  Bucklin  and 
Ford,  Kansas;  and  Bowling  Green,  Kentucky.  No  definite 
conclusions  are  offered  other  than  those  which  can  be  drawn 
from  the  above  reports  of  inspections. 

Technical  Paper  No.  109  of  the  U.  S.  Bureau  of  Mines  deals 
with  the  chemical  and  physical  properties  of  the  natural  gases 
used  in  twenty-five  cities  of  the  United  States  and  can  be  ob- 
tained by  application  to  the  Bureau. 
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Municipal  Asphalt  Plant  for  Calcutta 
The  city  of  Calcutta,   India,  recently  ordered  a  1,000-yard 
Cummer  road  asphalt  plant. 

E.  H.  Staber,  engineer  in  charge  for  the  municipality  of 
Calcutta,  had  for  many  months  advised  against  the  hand  mix- 
ing of  asphalt  in  Calcutta  street  work,  with  the  result  that  the 
city  finally  authorized  him  to  purchase  an  American  plant. 
This  plant,  which  was  shipped  complete  in  four  boxes  by  the 
F.  D.  Cummer  &  Son  Co.,  Cleveland,  and  which  will  be  used 
for  the  mixing  of  sheet  asphalt,  asphaltic  concrete  and  asphalt 
macadam,  is  identical  with  the  plant  recently  shipped  to  Mel- 
bourne, Australia,  and  illustrated,  crated  for  steamer,  in  a 
recent  number  of  Municipal  Eni.inekkixg. 


You  See  Your  Lighting  System  Before  You  Buy 

Next  door  to  the  Johns-Manville  building,  at  Madison  ave- 
nue and  Forty-first  street,  stands  an  old  brownstone  mansion, 
one  of  the  survivals  of  that  not  yet  distant  period  when  our 
merchant  princes  thought  Murray  Hill  the  center  of  residential 
New  York,  which  has  been  acquired  by  the  Johns-Manville 
Company  with  the  idea  of  showing  in  appropriate  surround- 
ings all  their  various  lighting  fixtures  for  the  modern  home 
or  office. 

The  old  rooms  have  been  restored  'and  handsomely  fur- 
nished and  each  one  filled  with  lighting  fittings  appropriate  to 
its  character.  Drawing,  dining  and  bedrooms,  hall,  stairs  and 
office,  all  have  their  correct  setting  and  here  the  architect  or 
his  client  can  come  and  study  quietly  the  exact  effect  of  each 
form  of  light  and  each  kind  of  fixture. 

Hitherto,  the  trouble  in  displaying  lighting  equipment  has 
been  that  it  was  impossible  to  get  a  correct  idea  of  the  com- 
plete fixture  in  advance.  The  metal  parts  came  from  one 
house,  the  glassware  from  another;  and.  if  any  special  design 
or  scheme  was  called  for.  it  was  only  obtainable  after  consid- 
erable trouble. 

Under  the  combination  with  the  famous  Mitchell-Vance 
lighting  fixtures  and  the  Gill  Company's  Parian  glassware, 
the  various  departments  of  lighting  design  will  be  co-ordinated 
and  in  co-operation  with  the  architect  it  will  for  the  first  time 
be  possible  to  arrange  a  lighting  system  which  shall  form  an 
architectural  unit  with  the  building  as  a  whole. 

The  efficiency  and  economy  of  the  J-M  Linolite  can  here  be 
seen  and  appreciated.  This  system  is  making  rapid  strides  i:i 
favor  for  the  lighting  both  of  public  and  private  buildings. 

The  Frink  system  of  concealed  lighting  for  banks,  offices. 
etc.,  and  the  Frink  Polaralite  signs  are  wonderful  examples 
of  applied  design. 

The  beauty  of  Mitchell-Vance  brass  and  bronze  work  and 
the  unique  translucency  of  Gill  Parian  glassware  form  an  ex- 
ceptionally pleasing  combination  now.  for  the  first  time,  made 


available  by  the  enterprise  of  the  H.  W.  Johns-Manville  Com- 
pany. 

All  of  these  are  exhibited  in  endless  variety  and  our  read- 
ers will  find  a  visit  to  the  "new  house"  will  be  amply  repaid, 
the  displays  on  the  first  and  second  floors  being  particularly 
complete  and  attractive. 


Motor  Rollers  for  War  Countries 

The  Austin-Western  Manufacturing  Co.,  Chicago,  recently 
shipped  ten  carloads  of  road-building  machinery  to  Russia. 
The  same  company  has  shipped  to  France  during  recent  weeks 
twenty-five  carloads  of  the  same  kind  of  machinery.  The  ma- 
chinery is  used  to  heal  up  wounds  and  scars  left  on  the  high- 
ways after  the  smoke  of  battle  has  cleared  away. 

The  machinery  consists  largely  of  motor-driven  road  rollers 
of  ten  to  twelve  tons  weight.  Some  of  them  are  used  to  main- 
tain the  roads  which  constantly  are  torn  up  by  the  enormous 
motor-truck  travel  due  to  the  war.  The  orders  already  re- 
ceived by  the  Chicago  concern  from  the  governments  of  France 
and  Russia  total  in  excess  of  $100,000  and  other  orders  of  equal 
proportions  are  anticipated  in  the  near  future. 

"We  take  decided  pleasure  in  manufacturing  and  selling 
something  of  a  constructive  character,"  states  X.  DeWind, 
sales  manager.  "We  found  ourselves  in  an  extremely  fortunate 
position  a  few  months  ago  when  the  European  nations  began 
to  feel  the  need  of  machinery  to  repair  their  roads.  Before 
the  war  began  we  had  agents  in  Europe  and  had  placed  a  few 
small  orders  in  Russia  and  other  parts  of  the  continent.  But 
our  foreign  business  had  not  been  extensive.  The  manufactur- 
ers of  France  were  unable  to  give  any  time  to  making  road 
machinery,  and  England,  altho  still  turning  out  the  machinery, 
was  not  able  to  keep  up  with  the  demand.  We  were  asked 
when  we  could  deliver  and  our  stock  enabled  us  to  answer 
that  we  were  ready  for  immediate  shipment.  That's  how  we 
got  the  business.  Now  we  are  working  day  and  night.  In- 
stead of  being  overstocked  we  are  working  on  the  defensive 
to  keep  up  with  the  orders." 

Mr.  DeWind  said  the  Austin  company  in  its  deals  with  the 
French  and  Russian  governments  is  selling  on  the  basis  of 
cash  f.  o.  b.  New  York.  The  company  does  not  incur  the  risk 
attending  shipping  under  the  perilous  conditions  that  are  en- 
countered in  transatlantic  commerce.  "In  some  of  our  first 
trades  with  France  we  contracted  on  the  basis  of  francs,  but 
we  did  not  lose  much  on  the  proposition  at  that  time."  Mr. 
DeWind  added.  "Now,  however,  our  contracts  are  made  on 
the  basis  of  the  dollar,  and  we  get  our  money  before  the 
machinery  leaves  this  country.  Russia  was  prepared  to  pay 
us  at  once  in  dollars  and  did  not  even  expect  to  offer  rubles. 
Under  present  conditions,  the  only  safe  way  to  trade  is  for 
dollars. 

"Some  of  the   rollers   that  went  in   our   first   shipment  to 
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France  are  being  used  now  in  the  vicinity  of  Arras.  Our  ship- 
ments to  Russia  will  go  by  way  of  Archangel.  I  understand 
it  is  the  plan  of  the  Russian  government  to  keep  that  port 
open,  even  after  the  freezing  season  arrives,  by  keeping  the 
ice  cut  open." 


Motor-Driven  Squeegee  Used  for  First  Time  on 
Streets  of  Milwaukee,  Wis. 

Fred  G.  Simmons,  superintendent  board  of  public  works, 
and  Charles  O.  Davis,  superintendent  of  street  cleaning,  city 
of  Milwaukee,  Wis.,  are  experimenting  with  a  new  type  of 
squeegee  machine. 

The  photographic  illustration  herewith  shows  this  machine 
equipped  with  spraying  nozzles  immediately  ahead  of  the  front 
wheels,  as  well  as  in  front  of  rubber  squeegee.  This  machine, 
which  is  made  by  the  Kindling  Machinery  Co.,  is  a  German 
invention  which  has  for  some  years  been  in  successful  opera- 
tion in  leading  cities  of  the  continent  and,  altho  the  great 
majority  of  the  machines  across  the  water  are  motor-driven, 
the  machine  illustrated  is  the  first  motor-driven  squeegee 
operated  in  this  country.  The  operation  of  a  motor-driven 
type  is  identical  with  the  horse-drawn  type  with  the  exception 
that  the  use  of  a  larger  capacity  tank  is  permitted,  as  well 
as  an  additional  row  of  spraying  nozzles. 

Mr.  Charles  O.  Davis,  under  whose  supervision  the  tests 
are  being  conducted,  states  that  it  is  his  intention  to  test  out 
the  practicability  of  a  rotary  broom  attachment  to  be  placed 
in  front  of  the  second  row  of  spraying  nozzles.  It  is  the 
opinion  of  Mr.  Davis  that  this  broom  will  stir  up  or  jar  loose 
refuse  which  has  become  caked  on  the  pavement.  The  second 
row  of  spraying  nozzles  will  again  dampen  same,  thus  leaving 
dampened,  loosened  refuse  for  the  rubber  squeegee  to  remove 
and  scrub  into  the  gutter. 

Experiments  to  date  show  three  times  the  cleaning  results 
effected  by  the  horse-drawn  type,  which  is  in  operation  in  such 
cities  as  New  York,  Baltimore,  Boston,  Ft.  Worth,  St.  Louis, 
San  Francisco,  Houston,  Milwaukee,  Dallas,  Louisville,  Wash- 
ington, D.  C,  and  Minneapolis. 

"A  modern   city,"  states  Mr.   Davis,   "is   no  place   for  the 


horse.  The  horse  loses  heavily  in  efficiency  in  hot  weather, 
the  motor  little.  Then  again,  street  cleaning  during  the  day 
time  handicaps  traffic  and  as  long  as  we  endeavor  to  trans- 
act most  of  our  street  cleaning  at  night  we  must  necessarily 
seek  maximum  yardage  in  minimum  time.  The  motor  ma- 
chine, of  course,  equals  the  results  obtained  by  several  horse- 
drawn  machines. 

"When  there  is  no  cleaning  to  be  done,  a  motor  squeegee 
is  many  dollars  cheaper  per  day  to  own  than  the  number  of 
horses  required  to  do  the  same  amount  of  work.  The  motor 
machine  is  a  positive  economy  during  its  non-operative  periods 
as  compared  with  horse  equipment." 


Portable   Drilling   Rig  on    Road   and   Street   Work — 

Performance  Records  in  Cutting  Trenches 

and  Cleaning  Reservoirs 

The  Sullivan  portable  drilling  rig  is  designed  for  removing 
rock  in  highway  construction,  in  trenches  for  sewer  pipes  and 
water  mains  and  in  other  work  in  which  the  rock  to  be  exca- 
vated is  scattered  and  too  small  in  quantity  to  warrant  a  fixed 
compressor  and  drill  plant.  Other  uses  of  these  rigs  include 
breaking  up  asphalt,  brick,  or  concrete  pavements;  and,  sub- 
stituting hammers  for  drilling  tools,  the  construction  of  steel 
bridges  or  buildings,  calking  the  joints  of  gas  mains,  etc. 

These  outfits  comprise  a  Sullivan  class  "WK-3"  gas-engine- 
driven  compressor,  mounted  on  a  two-horse  wagon  truck;  and 
as  drilling  tools,  one  or  more  Sullivan  hand-feed  hammer 
drills.    They  can  be  used  wherever  a  wagon  may  be  hauled. 

One  New  England  city  used  a  Sullivan  outfit  for  several 
months  in  cutting  trenches  for  water  pipes.  The  rock  con- 
sisted of  granite  ledges  and  boulders.  The  average  footage, 
with  one  large  and  one  small  hammer  drill,  was  about  160 
feet  of  hole  in  nine  hours.  The  compressor  used  about  fifteen 
gallons  of  gasoline  per  day.  The  superintendent  of  the  water 
works  department  estimated  that  there  was  a  saving  of  from 
G5  to  75  per  cent  in  the  cost  of  removing  rock  in  trench  work 
with  this  outfit,  as  compared  with  hand  drilling. 

"DB-15"  (25-pound)  drills  have  been  used  very  success- 
fully in  narrow  pipe  trenches  at  many  points,  among  others 
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Twenty-three  dollars  divided  by  150  gives  a  cost 
of  15%  cents  per  foot  of  hole,  which  means  a  saving 
of  14%  cents  per  foot  over  hand  work,  or  $21 .75  per 
day.  This  saving  soon  paid  for  the  equipment,  and 
of  course  secured  greater  speed. 


Louisville,  Ky.,  and  in  1909  at  Bloomington,  Ind.  At  the  latter 
point  forty  eighteen-inch  holes  per  drill  per  shift  was  the 
average  performance  of  twelve  drills  for  several  months'  work. 
The  best  record  was  100  holes,  or  150  feet  of  drilling,  in  a  ten- 
hour  shift,  while  thirty-six  3  > 2-foot  holes  were  drilled  by  one 
tool  in  seven  hours.  The  oolitic  limestone  was  of  varying  hard- 
ness, very  irregular,  full  of  mud  pockets  and  often  covered 
with  water. 

Records  kept  on  the  classes  of  work  described  above  by  the 
street  department  at  Gloucester,  Mass.,  show  that  the  hammer 
drills,  driven  by  a  Sullivan  portable  compressor,  did  about 
three  times  as  much  work  as  the  tripod  drills  accomplished 
previously.  The  cost  of  operation  for  the  drills  and  com- 
pressor was  about  one-third  less  than  that  of  the  steam  drills 
and  boilers.  Some  of  the  performance  records  of  the  hammer 
drills  are  worthy  of  note.  In  sixteen  hours'  time  the  "DB-15" 
drill  put  in  47  feet  in  25  holes,  ranging  from  19  to  36  inches 
deep,  and  the  "DB-19"  drilled'  19  feet,  or  five  holes  running 
from  32  to  60  inches  in  depth.  This  included  loading,  shooting 
and  all  delays;  and  further,  the  drills  were  not  operated  at 
the  same  time.  Holes  five  feet  deep  were  drilled  frequently  in 
thirty  minutes,  and  the  best  time  noted  for  a  hole  of  this 
depth  was  twenty  minutes.  This  drilling  was  done  in  very 
hard  dark-green  bastard  granite.  Sullivan  "WK-3"  rigs,  each 
with  a  Sullivan  "DC-19"  drill,  are  used  by  several  Colorado 
county  road  departments.  One  of  these,  in  Estes  Park,  is  esti- 
mated  to  do  as  much  work  as  fifteen  hand  drillmen. 

In  Salt  Lake  City,  a  contractor  recently  used  a  Sullivan 
hammer  drill  to  remove  old  asphalt  and  concrete  along  street 
car  tracks.  This  tool  took  the  place  of  six  laborers,  and  did 
considerably  more  than  twice  as  much  work,  cutting  the  cost 
to  less  than  half  the  previous  figure. 

A  Yonkers  (N.  Y.)  contractor  used  one  of  these  outfits  for 
clearing  a  reservoir  site  of  boulders,  and  breaking  them  up  for 
use  in  concrete.  At  first  this  work  was  done  by  hand  at  a 
cost  of  $1.50  per  man  per  day.  As  each  man  was  able  to  drill 
about  five  feet  of  block  hole  per  day,  the  cost  for  drilling 
amounted  to  30  cents  per  foot.  After  the  purchase  of  the  com- 
pressor and  three  Sullivan  "DB-15"  hammer  drills  it  was  found 
that  these  tools  drilled  an  average  of  fifty  feet  each  per  day. 
The  cost  of  operation  was  estimated  as  follows: 

Three  drill  operators  at  $3.50  per  day $10.50 

Compressor  attendant 3.50 

Gasoline  per  day,  15  gallons  at  20  cents 3.00 

Interest,  renewals,  wear  and  tear 6.00     . . 

Total  cost  per  day $23.00 


Modern  Street  Cleaning 
It  would  appear  that  the  ancient  custom  of  water- 
ing asphalted  streets  will,  in  the  very  near  future, 
be  a  matter  of  history  only.  From  researches,  which 
have  been  conducted  by  many  American  paving  ex- 
perts, the  almost  unanimous  opinion  has  been  evolved 
that  modern  cities  should  adopt  what  is  termed  the 
"dry"  system  of  keeping  down  dust  on  well-paved 
streets.  The  advent  of  the  automobile  has  much  to 
do  with  the  recommended  innovation.  Carefully  pre- 
pared figures  in  regard  to  the  wear  and  tear  of  pave- 
ments show  that  the  wear  is  much  more  severe  where 
watering  is  in  vogue  than  when  oiling  is  resorted  to. 
The  "dry"  system  as  adopted  by  Providence,  R.  I., 
during  the  past  three  years,  which  is  declared  by  the 
city's  engineers  to  be  eminently  satisfactory,  has 
many  interesting  features.  The  plan  is  very  simple.  The  city  is 
divided  into  sections  to  each  of  which  are  alloted  daily  patrols, 
while  pneumatic  cleaning  machines  pass  constantly  up  and 
down  the  streets.  The  city  engineer  reporting  on  the  system 
says:  "Even  if  dry  cleaning  were  not  cheaper,  Us  greater  ef- 
ficiency in  keeping  street  surfaces  in  better  condition  merits 
its  adoption.  It  has  been  proven  that  pavements  of  the  bi- 
tuminous kind  have  much  greater  durability  when  dry  cleaned 
than  when  watered.  When  water  is  applied  we  have  the 
condition  which  from  all  ages  has  been  known  to  wear  the 
hardest  steel,  and  is,  therefore,  used  in  the  grindstone,  to-wit: 
The  application  of  mud  under  a  grinding  process." — Montreal 
Star. 

The  New  York  Evening  World  joins  in  this  sentiment,  say- 
ing that  sprinkling  city  streets  permanently  injures  the  pave- 
ments, besides  making  them  dangerous  to  traffic.  Experts, 
engineers  and  the  street  cleaning  commissioner  himself  are 
agreed  on  this  point. 


Grading  Machine  Loads  Nine  Two-Yard  Wagons 
in  Ten  Minutes 

The  illustrations  on  this  page  are  from  photographs  of  a 
grading  contract  executed  by  the  R.  P.  Conway  Company,  of 
Chicago,  111.,  on  a  street  job,  located  on  North  Hamlin  avenue, 
near  Fulton  avenue,  Chicago,  111. 

The  machine  illustrated  is  a  Dennis  traction  grader  and 
loader,  manufactured  by  the  Dennis  Traction  Grader  Company, 
Milwaukee,  Wis. 

The  soil  in  which  this  machine  operated  on  this  job  was  a 
sticky  clay,  and  the  work  was  under  way  during  the  period  of 
heavy  rains.  While  the  hauling  facilities  were  impaired  by 
difficulties  on  the  dump,  and  the  grader  could  not  be  worked 
continuously  to  capacity,  the  machine  demonstrated  its  ability 
to  make  a  great  cut  in  grading  costs. 

In  this  difficult  digging  the  machine  cut  to  grade  and 
loaded  nine  two-yard  wagons  in  ten  minutes.  The  average 
cut  was  18  inches. 

The  Dennis  traction  grader  and  loader  is  steam  or  gasoline 
powered,  moving  into  the  work  of  its  own  traction.  On  the 
large  cylinders  of  each  is  fixed  a  series  of  twelve  buckets,  the 
digging  edges  of  which  are  provided  with  rooters. 

As  the  cylinders  rotate,  each  bucket  "bites"  out  its  load 
and  carries  it  to  the  continuously  moving  elevator,  extending 
at  right  angles  to  the  grader.  The  wagons  in  place  under  the 
elevator   are   loaded   with   a   continuous   volume   of   material. 
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The  digging  cylinder  is  adjustable  perpendicularly  from  2  to 
24  inches.  The  grade  is  maintained  by  the  operator,  who,  on 
the  transit  principle,  sights  on  stakes  and  maintains  his  dig- 
ging wheel  at  the  proper  depth. 

The  machine  has  seven  speeds  forward  and  reverse.  The 
forward  speed  is  adjusted  to  the  depth  of  cut.  The  front  end 
of  the  machine  rests  on  two  sets  of  Dennis  multiplane  trac- 
tors, which  permits  operation  without  planking.  Each  set  of 
multiplanes  is  controlled  by  a  separate  clutch,  and,  in  turning, 
one  set  is  slowed  or  stopped,  permitting  the  other  set  to  pre- 
dominate, accomplishing  a  short  turn. 

The  width  of  cut  is  according  to  digging -buckets,  which, 
on  the  machine  used  by  the  Conway  Company,  was  5  feet. 
The  grader  is  also  built  with  7-foot  buckets. 

The  machine  will  work  close  to  car  tracks  and  curbs,  as 
was  demonstrated  on  the  Conway  job,  on  which  the  curbs 
were  completed  before  the  excavating  started. 

The  Dennis  traction  grader  and  loader  will  work  in  any 
soil  or  in  old  macadam,  and  there  is  no  question  but  that  it 
is  of  extraordinary  value  in  street  and  highway  work,  espe- 
cially in  solving  the  shallow  grading  problem. 


Maney  Four-Wheel  Scraper 
The  Maney  four-wheel  yard-capacity  scraper  possesses  the 
portable  advantages  of  any  two-wheeled  scraper,  yet  has  the 
additional  quality  of  greater  capacity.  Loading  is  done  by  a 
four-horse  snap  team  or  by  means  of  a  tractor.  The  latter 
method  is  much  to  be  preferred  for  the  reason  that  the  speed 
of  loading  is  greatly  increased.  Usually  one  load  per  minute 
can  be  obtained  by  this  method  during  actual  operating  time. 
The  elimination  of  wheeler  holders  and  dump  men,  with  the 
corresponding  saving  in  labor  costs,  practically  offsets  the 
cost  of  additional  power  required  for  loading,  as  compared 
with  two-wheeled  scrapers.  The  fact  that  the  Maney  in  dump- 
ing its  load,  spreads  the  dirt  in  layers  six  inches  and  less, 
with  the  additional  compacting  action  of  the  wheels  on  the 
loose  dirt,  is  an  important  item  in  securing  a  dump  with  the 
minimum  of  shrinkage  and  the  least  amount  of  labor. 

On  the  23,500  square  yard  vitrified  brick  pavement  job  at 
Pekin,  111.,  awarded  to  Janseii  &  Zoeller,  of  same  city,  in  April, 
six  Maney  four-wheel  scrapers,  as  above  described,  were  used 
in  the  grading  of  approximately  12,000  cubic  yards.  These 
scrapers  were  loaded  by  tractor,  making  a  round  trip  of  1,200 
feet  in  approximately  14  minutes,  or  forty-three  round  trips 
per  10-hour  day;  43  yards  per  scraper,  totalling  25S  yards  per 
10-hour  day.  The  force  engaged  in  the  grading  work  consisted 
of  seventeen  men,  six  of  whom  were  driving  the  scrapers,  one 
running  the  tractor,  two  trimming  up  the  edges  of  the  cut 
near  the  scrapers,  three  making  curb  excavations  ahead  of  the 
scrapers  and  five  men  on  the  dump.  The  dump  is  at  the  edge 
of  the  river  bank.  To  reach  it  from  the  point  at  which  the 
scrapers  were  working  at  the  time  of  the  writer's  visit,  it  was 
necessary  to  haul  nearly  two  blocks  over  the  unimproved 
street,  then  to  wind  around  a  temporary  road,  cross  several 
railroad  tracks  and  then  skirt  the  top  of  the  bank  to  the  dump. 
It  was  necessary  for  some  of  the  scrapers  to  go  part  way  down 
the  bank  to  dump;  others  dumped  along  the  top,  and  the  men 
on  the  dump  trimmed  the  material  up.  In  returning  to  the 
loading  point  the  scrapers  took  a  slightly  longer  route  to  avoid 
interfering  with  the  loaded  scrapers  moving  toward  the  dump. 
Mr.  Edwin  H.  White,  county  superintendent  of  highways 
of  Sangamon  county,  111.,  who  made  use  of  this  style  scraper 
on  Jacksonville  road   work,   states:      "This  work  consisted  in 
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THE    MAXEY    reducing   grades    in    Sangamon 
i  mnihi.  Illinois,  using  tractor  for  loading. 


OPERATING  MANEYS  on  county  road  work  in 
Indiana.     D.  H.  Fatout,   contractor.  Indianapolis. 


reducing  the  grade  of  a  hill  from  11  per  cent,  to  5  per  cent., 
which  necessitated  the  moving  of  4,500  cubic  yards  of  dirt  an 
average  haul  of  500  feet.  The  mean  width  of  the  cut  was  41 
feet.  In  using  the  Maney  scrapers  for  this  work  we  were  able 
to  do  this  work  in  about  one-third  of  the  time  that  would  be 
required  using  the  common  wheel-scraper.  My  foreman  in- 
forms me  that  he  moved  as  high  as  60  yards  per  hour  on  some 
of  this  work.  The  Maney  bucket  is  suspended  by  two  chains 
at  the  rear  of  the  bottom  of  the  bucket  and  two  more  from 
bails  near  the  bottom  of  the  front  of  the  bucket.  The  rear 
chains  are  attached  to  the  frame,  the  front  ones  lead  to  a  spool 
on  the  superstructure  of  the  machine.  This  spool  has  sprockets 
at  either  end,  chain  driven  from  the  rear  wheels.  A  clutch 
controls  this  action,  so  that  when  it  is  thrown  in,  and  the 
scraper  is  in  motion,  the  pan  is  raised  from  loading  to  carrying 
position.  This  clutch  is  operated  by  a  foot  lever.  An  auto- 
matic arrangement  stops  this  winding  at  any  point  required, 
and  a  lever  is  also  provided,  whereby  the  operator  can  stop 
the  winding  at  any  point.  Another  lever  releases  the  spool 
clutches  and  drops  the  pan  into  loading  .position.  A  dumping 
lever  at  the  rear,  when  raised  by  hand,  releases  the  end-gate 
and  dumps  the  load  from  the  rear." 

The  scraper  described  above  is  made  by  The  Baker  Mfg. 
Co.,  Springfield,  111.,  and  has  figured  prominently  on  street  and 
road  work  throughout  the  Middle  West.  They  have  also  been 
quite  extensively  used  on  so-called  "downtown"  street  work 
and  this  field  promises  well  for  further  extension.  When  used 
with  tractor  a  cable  with  a  hook  at  the  end  is  fastened  to  the 
draw-bar  of  the  tractor.  The  hook  engages  a  steel  snatch  rod 
leading  to  the  top  of  the  head  block  casting  at  the  front  of  the 
frame  of  the  scraper.  The  tractor  is  thus  enabled  to  load  the 
scrapers  quickly  and  easily  without  any  previous  loosening  of 
the  ground. 


New  Waterworks  Appliances 

Among  the  new  appliances  recently  devised  by  the  H.  W. 
Clark  Co.,  Mattoon,  III.,  is  a  new  form  of  meter-coupling  yoke, 
as  well  as  an  improved  meter-testing  machine. 

The  new  Clark  meter-coupling  yoke  accommodates  meters 
of  every  manufacture.  It  is  made  in  sizes  %,  %  and  1-inch 
and  is  also  made  in  a  special  size  of  %-inch  to  accommodate 
meters  with  %-inch  spuds.  Stop  cocks  may  be  used  inside  of 
the  meter  box  in  connection  with  the  coupling  yoke  when 
desired. 

This  new  yoke  is  made  of  cast  iron  and  brass  and  connec- 


tion to  pipes  is  without  use  of  union  or  right  and  left  fittings. 
The  meter  and  riser  pipes  are  held  rigid.  Contact  with  walls 
of  meter  box  is  avoided,  thus  eliminating  dangers  of  freezing 
of  meter.  A  ready  and  easy  sliding  adjustment  is  had  for 
taking  care  of  meters  of  different  lengths  and  all  expansion 
and  contraction  of  the  service  pipe  is  readily  taken  care  of. 
The  lock  shield  adjusting  screw  construction,  requiring  a 
special  socket  key  to  operate,  eliminates  the  necessity  of 
sealing  the  meter,  altho  if  a  wire  seal  is  desired  in  connection 
with  the  screws  at  the  top  of  the  meter,  the  same  wire  can 
readily  be  extended  around  any  part  of  the  yoke  and  a  single 
seal  used  to  seal  the  entire  installation. 

The  Clark  meter  tester  is  made  regularly  in  nine  standard 
models  in  addition  to  many  special  constructions  to  fit  unusual 
conditions.  In  the  constructing  of  the  line  of  Clark  meter 
testers  the  makers  have  given  special  effort  and  study  to  the 
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individual  requirements  of  the  water  department  and  the  ma- 
chine is  constructed  to  meet  these  requirements  at  the  lowest 
possible  cost  without  providing  any  unnecessary  equipment 
and  expense,  but  supplying  in  every  instance  every  requisite 
to  the  most  rapid  and  accurate  testing  of  meters.  Among  the 
leading  features  of  this  device  should  be  mentioned  its  special 
construction  for  self-cleaning-flow  test-valves,  slow-opening  in- 
let valve,  quick-opening  valve  on  the  outlet  side  of  meter, 
enabling  flow  thru  same  to  be  controlled  identically  as  when 
in  actual  service  and  giving  absolute  control  over  test  at  all 
times;  special  construction  of  scale  platform  and  base;  rect- 
angular tank  construction;  gages  for  determining  pressures 
at  both  inlet  and  outlet,  thus  indicating  loss  of  head  due  to 
meter  lriction. 


Trade  Notes. 

The  General  Electric  Company  has  on  exhibit  at  the  Pan- 
ama-Pacific International  Exposition  at  San  Francisco  an  elec- 
trically fitted  home  and  an  electric  railway. 

American  bitulithic  paving  material  is  to  be  used  In  the 
paving  of  Antofogasta,  Chile. 

The  Badger  Meter  Manufacturing  Company,  of  Milwaukee, 
Wis.,  was  awarded  the  contract  for  furnishing  Kansas  City, 
Mo.,  with  2,000  %-inch  water  meters. 

Contract  has  been  awarded  to  the  MacArthur  Concrete  Pile 
and  Foundation  Company  for  the  foundation  of  a  new  oil  tank 
at  the  Standard  Oil  Company,  East  Boston,  Mass.;  for  con- 
crete pile  foundation  for  Castleton  Company's  building,  To- 
ledo, 0.;  for  the  pile  foundation  for  the  new  Alameda  County 
Infirmary  and  Infirmary  Hospital,  in  Alameda,  Cal.;  concrete 
pile  foundation  and  walls  of  the  coal  bunkers,  trackways  for 
coal-handling  bridge,  etc.,  at  the  plant  of  the  Western  Fuel 
Company,  Oakland,  Cal.;  the  pedestal  concrete  piles  for  the 
new  Union  Station  and  power  house  of  the  Canadian  Pacific 
Railway  in  Quebec,  P.  Q.;  and  pile  foundation  of  barrel  storage 
warehouse  at  the  Pratt  works  of  the  Standard  Oil  Company, 
Long  Island  City,  N.  Y. 

J.  H.  Lendi,  formerly  assistant  to  A.  G.  Carlson,  mechanical 
engineer,  Universal  Portland  Cement  Company,  has  been  given 
the  title  of  electrical  engineer  in  the  engineering  department 
of  that  company. 

H.  E.  Wheeler,  440  South  Dearborn  street,  Chicago,  III., 
has  been  appointed  western  agent  for  Watson,  Laidlaw  &  Co., 
Ltd.,  Glasgow,  the  largest  manufacturers  of  centrifugal  ma- 
chines in  the  world  and  of  other  machinery  for  treating  and 
handling  chemicals  and  by-products. 


In  July  two  KisselKar  combination  hose  and  chemical 
trucks  were  driven  from  Pittsburg,  Kans.,  to  Parsons,  Kans., 
a  distance  of  forty  miles.  The  drive  was  made  the  day  fol- 
lowing a  two-weeks  rainfall,  and  part  of  the  run  was  over  a 
river  bottom  with  conditions  the  worst  imaginable.  They 
passed  thru  about  four  miles  of  bog,  with  the  rear  footboards 
frequently  scraping  the  ground.  The  officials  expressed  them- 
selves as  amazed  at  the  stamina  of  these  trucks. 

American  Builders'  Week  at  the  Panama-Pacific  Interna- 
tional Exposition,  San  Francisco,  Cal.,  October  18  to  23,  is  in 
charge  of  the  General  Contractors'  Association,  110  Jessie  street, 
San  Francisco,  from  whose  publicity  committee  full  informa- 
tion can  be  obtained. 

The  Austin-Western  Road  Machinery  Company,  of  Chicago, 
have  opened  an  office  at  314  Bulletin  Building,  Philadelphia, 
Pa.,  which  will  be  in  charge  of  E.  M.  Terwilliger,  who  has  had 
many  years  of  experience  in  road  machinery  and  especially 
road  rollers. 

The  war  cut  off  the  supply  of  chemicals  for  making  blue- 
print paper,  but  the  Keystone  Blue  Paper  Co.,  Philadelphia, 
Pa.,  has  supply  on  hand  to  last  thru  any  reasonable  continu- 
ation of  the  shortage  in  the  general  supply. 

The  Kissel  Motor  Car  Company,  of  Hartford,  Wis.,  re- 
ports a  remarkable  interest  in  its  motor-driven  sprinkling  and 
flushing  car.  It  is  said  that  this  car  easily  replaces  six  to 
eight  horse-drawn  wagons  and  therefore  works  a  very  im- 
portant economy  in  street  cleaning.  In  the  Kissel  apparatus, 
the  discharge  pipes  are  located  in  front,  where  they  can  be 
constantly  observed  by  the  driver.  Driven  down  the  center, 
it  will  sprinkle  the  entire  width  of  an  80-foot  street.  The 
flusher  will  clean  a  GO-foot  street  in  two  round  trips. 


Trade  Publications 

The  safety  and  welfare  work  of  the  Youngstown  Sheet  and 
Tube  Co.,  Youngstown,  O.,  is  fully  shown  in  a  recent  booklet 
of  the  company,  which  is  well  worth  sending  for. 

A  booklet,  entitled  "Muuicipal  Progress,"  and  relating  to 
flushing  versus  dry  cleaning  of  city  streets,  is  issued  by  the 
General  Motors  Company,  Pontiac,  Mich.  It  contains  informa- 
tion of  interest  to  all  street  cleaning  departments,  as  well  as 
to  mayors  and  those  who  are  concerned  with  the  conduct  of 
public  affairs.  It  discusses  not  only  the  sanitary  advantages 
of  proper  street  cleaning,  but  sets  forth  the  statistical  facts 
relating  to  the  cost  of  the  several  methods  in  common  use. 
A  copy  of  the  booklet  will  be  supplied  on  request. 

Chlorine  control  apparatus  for  water  and  sewage  purifica- 
tion is  elaborated  upon,  with  full  illustrations,  in  a  booklet 
of  Wallace  &  Tiernan  Co.,  New  York. 

F.  Wm.  Stocker,  West  Hoboken,  N.  J.,  will  send,  on  re- 
quest, a  booklet  descriptive  of  his  curb  protecting  bar  and 
corner  protection  for  concrete  columns. 

Bulletin  No.  91  of  the  Cement-Gun  Co.,  New  York,  is  a 
brief  article  on  tunnel  waterproofing  with  cement-and-clay 
mortar  fifty  feet  below  sea  level. 

The  Chicago  Pneumatic  Tool  Co.,  Chicago,  has  issued  Bul- 
letin 34X,  relating  to  their  class  A-G  "Giant"  Gas  and  gaso- 
line engines  in  sizes  from  16  to  130-h.p. 

Catalog  8  of  the  C.  H.  &  E.  Mfg.  Co.,  Milwaukee,  Wis.,  con- 
cerns contractors'  equipment,  such  as  builders'  hoists,  ma- 
terial elevators,  power-driven  diaphragm  bilge  trench  pumps, 
centrifugal  pumps,  piston  pumps,  manhole  and  force  pumps, 
concrete  chutes,  mortar  mixers,  plaster  mixers,  grout  mixers, 
air  compressors,  tar  kettles  and  gasoline  engines. 

The  Clark  valve  housing  cover  and  lid  is  shown  in  a  recent 
circular  of  H.  W.  Clark  Co.,  Mattoon,  111. 

The  Mott  Sand  Blast  Mfg.  Co.,  New  York,  have  ready  for 
distribution  four  descriptions  of  different  sand  blast  machines 
which  they  manufacture. 
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AUTOMOBILES,     FIRE     APPARATUS. 
CONTEMPLATED    PURCHASES. 

Bismarck,  111. — Purchase  of  a  chemical 
engine  being  urged.     Address  Mayor. 

Columbus,  O. — Ten  new  pieces  of  motor- 
driven  lire  apparatus  contemplated  and  mo- 
torizing of  5  pieces  of  present  equipment. 
$60.(100  appropriated  for  purpose.  Address 
City  Council. 

Hiawatha,  Kans. — Motor  apparatus  under 
consideration.      Address   Mayor. 

Hightstown,  N.  J. — New  steam  engine  for 
New  Jersey  Fire  Co.     Address  Mayor. 

Omaha,  Neb. — Motorizing  Are  department 
and  installing  fire  alarm  system  at  cost  of 
$66,500.     J.  C.  Dahlman,  Mayor. 

Pontiac,  111. — Purchase  of  auto  truck  be- 
ing discussed     H.  E.  Torrance,  Mayor. 

FOREIGN  TRADE   OPPORTUNITIES. 

No.  17992. — Possible  market  for  sale  of 
automobile  trucks  in  Spain  reported.  Report 
may  be  examined  at  Bureau  or  its  branch 
offices.     Refer  to  file  No.  63942. 

No.  17999. — Engineer  in  France  desires 
to  communicate  with  manufacturers  of  auto 
plows  with  oil  or  electric  motors.  Will  deal 
on  cash  basis  and  if  necessary  visit  United 
States  to  make  proper  arrangements.  Cor- 
respondence— French. 

Names  and  addresses  omitted  may  be  ob- 
tained from  Bureau  of  Foreign  and  Do- 
mestic Commerce,  Washington,  D.  C. 


BIDS  REQUESTED. 

Eaton.  O. — Sept.  25,  until  noon,  for  sub- 
structure and  superstructure  of  bridge 
across  Little  Creek.  Certified  check  10  per 
cent  of  bid.     G.  W.  Rehfuss,  Aud. 

Ellsworth.  Kans. — Until  Sept.  18,  for  con- 
structing reinforced  concrete  bridge,  length 
280  ft.  ;  for  repairing  250-ft.  steel  bridge 
and  building  S  miles  of  roads  and  culverts 
in  Garfield  and  Empire  Twps.  A.  J.  Kling- 
enschmidt,  Co.  Clk. 

Lawrence,  Kans. — Oct.  6,  until  noon,  for 
reinforced  concrete  bridge  over  Kansas 
River  at  Lawrence.  Certified  check.  10  per 
cent  of  bid.  Herman  Broeker,  Clerk  Dou- 
glas Co. 

Manhattan,  Kans. — Sept.  14,  until  noon, 
for  bridge  construction  in  Jewell  Co.  Ad- 
dress State  Engr. 

Matawan,  X.  J. — Sept.  8,  until  11  p.  m., 
for  Strauss  Trunion  Bascule  bridge  over 
Matawan  Creek,  on  South  Ambov-Kevport 
Road.  Certified  check,  $5,000.  J.  M.  Cor- 
lies,   Director.  Bd.  of  Chosen  Freeholders. 

Norwalk,  O. — Sept.  14.  until  10:30  a.  m., 
for  improving  Clarkfield  Section  2  bridge 
at  W.  &  L.  E.  railway.  Certified  check, 
$200.     Chas.  E.  Bloomer.  Aud.  Huron  Co. 

Walla  Walla.  Wash. — Sept.  10,  until  2  p. 
m.,  lor  Swegle  bridge,  consisting  of  one  102- 
ft.  steel  span,  or  two  50-ft.  reinforced  con- 
crete arches.  G.  C.  Cookerly.  Engr.  Walla 
Walla  County. 

CONTRACTS  AWARDED. 

Bradley,  Cal.— To  W.  L.  Gillham  &  Sou, 
reinforced  concrete  bridge  across  Salinas 
river,  at  $14,400. 

Grand  Rapids,  Mich. — D.  W.  Boyes,  city. 
submitted  lowest  bid  for  bridge  over  Grand 
Trunk  railwav  tracks  on  College  ave..  at  bid 
of  $12,908. 

Seattle.  Wrash. — To  Hans  Pederson,  city, 
concrete  substructure  and  steel  superstruc- 
ture of  15th  ave.  steel  bascule  bridge,  at 
;  to  Pacific  States  Construction  Co., 
city,  substructure  of  Fremont  ave  steel  bas- 
cule  bridge,  at  $111,916,  and  to  Beeis  Bridge 
Co..  city,  superstructure  of  Fremont  ave. 
steel  bascule  bridge,  at  $154,601. 

Wostport,  Conn. — To  McHargr-Barton  Co., 
New  York,  bridge  over  Saugatuck  river, 
length  515  ft.,  at  $0S,00O. 

Tucumcari,  N.  M. — To  Missouri  Vallev 
Bridge  &  Iron  Co..  Kansas  City,  Mo.,  5 
bridges  in  Quay  county,  at  $10,710. 

CONTEMPLATED  WORK. 

Atlanta,  Ga. — Plans  made  for  8  concrete 
bridges  to  replace  wooaen  structures  in 
Grant  Park.  J.  O.  Cochran,  Gen.  Mgr.  of 
Parks. 

Elizabethtown.  Ky. — Bids  will  be  received, 
probably  in  October,  for  Woolbridge  Ferry 
probably  in  October,   for  Wooldridge   Ferry 


051.  including  abutments  and  fill,  or  $16,800 
without  them.     R.  P.  Franklo,  Road   Kngr. 

Miami,  Fla. — Bond  issue  for  2  bridges 
over  Miami  river  will  be  voted  on  Sept.  21  ; 
one  at  Ave.  D,  costing  $75,000.  and  one  at 
Ave.  G,  to  cost  $25,000.  D.  H.  Klyce,  City 
Engr. 

Seattle,  Wash. — Repair  of  bridge  on  23rd 
ave.,  west,  to  cost  $7,000,  planned.  A.  H. 
Dimmock,  City  Engr. 


BUILDINGS. 

BIDS  REQUESTED. 

Boston,  Mass. — Sept.  15,  until  noon,  for 
additions  and  alterations  to  following 
buildings :  Administration  bldg.,  at  West 
Department  of  Boston  city  hospital,  West 
Roxbury  district;  also  to  men's  dormitory, 
whooping  cough  pavilion  and  diphtheria  pa- 
vilion. Certified  check  for  each  contract, 
$200.     John  J.  Dowling.  M.   D.,  Supt. 

Cincinnati,  O. — Sept.  12,  until  noon,  for 
remodeling  Lincoln  public  school  and  Wash- 
burn public  school.  C.  W.  Handman,  Busi- 
ness Mgr.   Board  of  Education. 

Cincinnati,  O. — About  Sept.  15.  for  group 
of  buildings  for  Walnut  Hills  high  school 
on  Madison  rd.,  Hyde  Park.  Estimated  cost, 
$1,000,000.  Garber  &  Woodward,  Archts., 
Union  Central  Bldg. 

Indianapolis,  Ind. — Sept.  14,  until  10  a. 
m.,  for  remodeling  brick  building  at  Winona 
Technical  Institute,  contract  to  include  elec- 
trical work.  John  E.  Cleland,  Business  Di- 
rector. 

Indianapolis,  Ind. — Sept.  23.  until  10  a. 
m.,  for  brk.  and  cement  bldg.  for  storage 
purposes  at  workhouse.  W.  T  Patten,  Aud. 
Marion  Co. 

Lebanon.  Ind. — Sept.  10,  until  1  p.  m.,  for 
3-story  brk.  and  stone  hospital  bldg.  Jos. 
A.  Coons,  Pres.  Bd.  of  Trustees. 

Owensburgh,  Ind. — Sept.  10,  until  11  a. 
m.,  for  grade  and  high  school  bldg  for 
Jackson  Twp.,  Green  Co.  W.  H.  Radcliffe, 
Twp.  Trustee. 

Winchester,  Ind. — Sept.  10.  until  1  p.  m.. 
for  2-story  and  basement  brk.  school  bldg. 
Address  Board  of  School  Trustees. 

CONTRACTS  AWARDED. 

Billerica,  Mass. — To  Leighton-Mitchell 
Co.,  95  Milk  St.,  Boston,  3-story  brk.  high 
school.     Estimated  cost.  $90,000. 

Binghamton,  N.  T. — To  Parsons  Construc- 
tion Co.,  city,  general  construction  of  two 
grade  school   bldgs..   at   $147,775. 

Boston,  Mass. — To  J.  J.  Flynn.  sixteen 
portable  school  house  bldgs.,  at  bid  of 
$31,300. 

Marysville,  O. — To  Showers  &  Taylor, 
city,  erection  of  new  school  bldg.,  at  $18,630. 

Philadelphia,  Pa. — Keystone  State  Con- 
struction Co.,  704  Penn.  Bldg..  citv,  sub- 
mitted lowest  bid  for  Contract  No.  101.  sub- 
way and  station  under  Filbert  St.,  City  Hall 
and  S.   Penn  sq..  at  bid  of  $1,737,320. 

Somerville.  Mass. — To  John  E.  Locatelli. 
city.  9-room  school  bldg.  in  East  Somer- 
ville, at  $37,500. 

Tillamook,  Ore. — To  Frank  Hevd.  citv, 
citv  hall  at  $20,000. 

Utica.  N.  T. — To  Thos.  F.  Byrnes,  city. 
Kernan  school  in  West  Utica,  at  $91.9S0  for 
main  bldg.  and  $14,680  for  annex. 

CONTEMPLATED  WORK. 

Duluth,  Minn. — Plans  for  fire  hall  and 
police  station  being  prepared  by  F.  G.  Ger- 
man, Archt. 

Lubbock,  Tex.— New  court  house,  esti- 
mated to  cost  $100,000.  contemplated.  L  A, 
Hitchcock.   Citv  Engr. 

Monmouth,  ill. — Plans  for  fire-proof  citv 
ball  accepted.  Probable  cost,  $50,000. 
Otto  Fowler,  Mayor. 

Plymouth,  Ind. — Site  purchased  for  high 
school  bldg.  Construction  work  to  he  started 
in  spring.     Address  School  Board. 

Providence,  R  I. — Bids  to  be  asked  soon 
for  lS-room  grammar  school  bldg.  Stone 
Carpenter  &  Sheldon.  Archts.  Joseph  H. 
Gainer,   Mayor. 

Rensselaer,  N.  T. — New  school  bldg.  to 
replace  school  No.  1.  recommended  by 
Board  of  Education.  Cost.  $100,000.  John 
Mclntvre,  Mayor. 

St.  Joseph.  Mich.— $100,000  bond  issue 
proposed  for  new  high  school  .  Wm.  J. 
Chary,   City  Engr. 


LIGHTING. 


Lancaster.   Ky. — Installation   of  municipal 
electric  light  plant  favored  by  city  council. 


Probable  cost,  $15,000.  H.  T.  Logan, 
Major. 

Madison,  Wis. — Contract  awarded  Indus- 
trial Foundry  Co.,  St.  .Johns.  .Mich.,  for  in- 
stalling ornamental  lighting  system,  at 
$9,875. 

Marathon,  Iowa. — Bond  issue  of  $12,000 
for  municipal  electric  light  plant  will  be 
voted  on  in  September. 

New  Orleans,  La. — Survey  of  city  being 
made  for  municipal  electric  light  and  power 
plant  estimated  to  cost  $6,000,000.  Martin 
Behrman.  Mayor. 

Netawaka,  Kans. — $10,000  bond  issue 
voted  for  installation  of  electric  light  plant. 

Rochester,  Minn. — Bids  will  be  asked 
shortly  for  municipal  electric  light  plant. 
Estimated  cost,  $110,000.  A.  F.  Wright, 
City   Clk. 

Sharon  Springs,  Kans. — Plans  being  pre- 
pared for  remodeling  municipal  electric  light 
plant.  Estimated  cost,  $10,000.  W.  E.  Hulse 
&  Co.,  Engrs.,  Hutchison,  Kans. 

Wyandotte,  Mich. — Bond  issue  of  $21,000 
for  electric  light  plant  improvements  will 
be  voted  on  Sept.  7.     Chas.  H.  Marr,  Mayor. 


ROADS   AND    PAVEMENTS. 
BIDS  REQUESTED. 

Anderson,  Ind. — Sept.  15,  until  10  a.  m., 
for  grading,  draining  and  paving  Harold 
Wr.  Farmer  road  with  concrete.  Joel  B. 
Benefiel,  Aud.  Madison  Co. 

Cleveland  Heights,  O. — Sept.  7.  until  noon, 
for  grading,  draining,  curbing  and  paving 
with  brick,  asphalt  or  macadam,  portions 
of  Derbyshire  rd.,  Lenox  rd.,  Norfolk  rd. 
and  Surrey  rd.  Certified  check,  10  per  cent 
of  bid.     H.  H.  Canfield.  Village  Clk. 

Delphi,  Ind. — Sept.  7,  until  noon,  for  mac- 
adam road  in  Rock  Creek  twp.,  Carroll  co. 
M.  G.  Haun.  co.  aud. 

Denton,  Md. — Sept.  21,  until  noon,  for  2.6 
mi.  shell  macadam  or  concrete  state  high- 
way.    Harry  Waldorf,  co.  road  engr. 

English,  Ind. — Sept.  7,  until  2  p.  m.,  for 
stone  rd.  in  Jennings  twp.,  Crawford  co. 
Joseph  B.  Enlow.  co.  aud. 

Jeffersonville,  Ind. — Sept.  7,  until  10  a.  m., 
for  stone  rd.  in  Jeffersonville  twp.,  Clark  co. 
Geo.  W.  Stoner,  co.  aud. 

Linden,  Ala.— Until  Sept.  7.  for  about  40 
miles  sand  clay  gravel  road.  S.  W.  Gaines, 
Jr.,  engr.,  S'elma,  Ala. 

Lorain,  Ohio — Sept.  S,  until  noon,  for 
15,700  sq.  yds.  of  vit.  brk.  or  ashaplt  pave- 
ment, 5,300  lin.  ft.  curb.  5x21-in.  and  6.000 
cu.  yds.  excavation  on  E.  2Sth  st.  Certified 
check,  10  per  cent  of  bid.  L.  B.  Johnston, 
clk.  dir.  of  public  service. 

Shaker  Heights,  Ohio — Sept.  7,  until  noon, 
for  grading,  draining,  curbing  and  paving 
with  brk.,  concrete,  asphalt  or  bituminous 
macadam,  constructing  sidewalks  on  Man- 
chester rd.  Also  on  Carlton  rd.  Certified 
check,  10  per  cent,  of  bid.  Carl  A.  Palmer, 
village  clk. 

Westfield,  N.  J. — Sept.  7.  until  8  p.  m., 
for  improving  sections  of  Dudley  ave..  Als- 
ton road  and  Scotch  Plains  ave.,  including 
9,100  sq.  ds.  6-in.  macadam.  Certified  check, 
$500.     Chas.  Clark,  town  clerk. 

CONTRACTS  AWARDED. 

Akron,  Ohio — To  L.  H.  Young  Contracting 
Co.,  Austintown,  Ohio,  bituminous  macadam 
on  Akron-Youngstown  rd..  at  $12,600: 
waterbound  macadam  on  Akron-Canfield  rd., 
at  $15,920.54. 

Bristol.  Conn. — To  Connecticut  and  Rhode 
Island  Co.,  Amiesite  pavement  with  4-in. 
concrete  base,  on  N.  Main  St..  at  $1.45  per 
sq.  yd. 

Clifton  Springs,  N.  Y.— To  Thos.  F.  Mur- 
ray, LeRoy,  1,100  ft.  improved  road  with 
curb  and  gutters,  at   $"'.447. 

Compton,  Cal. — To  Geo.  .B  Curtis,  Log 
Angel,  s.  paving  of  Main  st.  and  Compton 
ave.  to  citv  limits,  at  about  $70,000. 

Dayton.  Ohio — To  Clifton  Hooliban.  citv, 
brk.  pavement  on  Grand  ave..  at  $13,920.50. 

Dennison,  Ohio — To  C.  W.  Hughes.  Malta. 
Ohio,  1  mile  of  pavement  on  Newport  road, 
at   $11,565.30. 

Georgetown,  Del. — To  The  MeNerney  Con- 
struction  Co..  Canton,  Pa.,  4  miles  road  con- 
struction on   Dupont   blvd.,  at  $46,817.31. 

Miamisburg.  Ohio — To  Bigler  Bros..  Mid- 
dletown,  brk.  hlk.  pavement  on  N.  Main  st.. 
at    $19  599  30 

Philadelphia,  Pa. — James  D.  Dorney.  1204 
E.  Montgomery  ave..  city,  submitted  lowest 
hid  tor  Contract  No.  501.  foundations  in 
Front  St..  Kensington  ave.  and  Frankford 
ave.,  at  bid  of  $149,235.50. 


MUNICIPAL    ENGINEERING 


After  Six  Years — 


Mass.  Slate  Highway— South  Walpole,  Mass. 
Treated  with   Tarvia. 


The  Massachusetts  Highway 
Commission  in  1909  tried  vari- 
ous tentative  methods  of  con- 
structing automobile-proof 
highways. 

One  of  them  was  a  two  inch 
macadam  top  thoroughly  ce- 
mented together  with  "Tarvia 
X". 

A  section  was  built  by  what  now  would  be 
called  rather  crude  methods  at  South 
Walpole  on  the  main  trunk  highway  be- 
tween Boston  and  Providence.  The  state 
road  passes  through  many  towns,  residen- 
tial and  manufacturing,  which  contribute 
a  constantly  growing  volume  of  local 
auto-truck  and  automobile  traffic  to  the 
heavy  through  traffic  between  the  New 
England  capitals. 


The  road  has  held  its  own. 

The  South  Walpole  section  of  highway 
has  always  been  called  by  visitors  the 
best  section  of  road  between  Boston  and 
Providence. 

It  has  stood  out  in  marked  contrast  to 
other  sections,  owing  to  its  smoothness, 
freedom  from  mud,  and  its  habit  of  al- 
ways being  in  good  condition. 

That  is  a  good  habit  in  a  road  and  Tarvia 
encourages  it. 

The  contrast  between  this  section  and 
other  sections  is  not  so  marked  as  it  used 
to  be,  for  in  the  last  few  years,  as  a  tribute 
to  the  first  Tarvia  section,  more  Tarvia 
sections  have  been  built  and  they  are  all 
as  good  as  the  first  section. 
The  first  cost  has  been  low;  the  mainte- 
nance has  been  low,  and  the  road  has  been 
pre-eminently  satisfactory. 

Illustrated  booklet  on  request. 


Special  Service  Department 


This  company  has  a  corps  of  trained  engin- 
eers and  chemists  who  have  given  years  of 
study  to  modern  road  problems. 
The  advice  of  these  men  may  be  had  for 
the  asking  by  anyone  interested. 


If  you  will  write  to  the  nearest  office  re- 
garding road  problems  and  conditions  in 
your  vicinity,  the  matter  will  have  prompt 
attention. 


BARRETT  MANUFACTURING  COMPANY 


■Jew  York 

Pittsburgh 


Chicago 
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Philadelphia 
irmingham 


3N  Mfg.  Co.,  Limil 
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Cleveland  Cincinnati 
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Philadelphia,  Pa. — To  McNicliol  Paving 
and  Constr.  Co..  widening,  paving  and  grad- 
ing Delaware  ave.  and  constructing  and  re- 
constructing sewer,  at  bid   of  $212,500.74. 

Seattle,  Wash. — To  Ferguson  Construction 
Co.,  citv,  sub-grading  and  brk.  blk.  pave- 
ment on  Mass.  St.,  at  $24,752  ;  to  D.  H. 
Traphagen,  cilv,  concrete  walks  and  stairs 
on  L  41st  St.,  at  $11,590;  to  McGuire  Bros., 
city,  wood  curb  and  gutter  on  46th  ave.,  at 
$12,202. 

South  Bend,  Ind.— To  Taber,  Hullihan  .S.- 
Lynn Bros.,  about  5  mi.  concrete  pavement 
from  Mishawaka  to  St.  Joseph  co.  line,  part 
of  Lincoln  highway,  at  $53,336. 

Tucson,  Ariz. — To  Warren  Bos  Co.,  Los 
Angeles,  bitulithic  pavement  on  various 
streets,  at  $11S.495.05. 

Venice,  Cal. — To  Braun.  Bryant  &  Austin, 
4-in.  asphaltic  concrete  pavement,  48,000  sq. 
n  .  :ii   11.1364c  per  sq.  ft. 

Woodstock,  111. — To  Logan  &  Giertz  Con- 
struction Co..  Elgin,  111.,  paving  of  Mc- 
Henry  ave.  and  Newell  sts.,  at  $20,691. 

CONTEMPLATED    WORK. 

Bedford,    Ind. — Plans   being   prepared    for 

reconstruction    of    New    Albany-Paoli    Pike 

extending     thru    Lafayette    and     Greenville 

Sil.000    appropriated    by    Floyd    Co. 

E.  B.  Coolman,  co.  engr. 

Indianapolis.  Ind. — Resurfacing  Capitol 
ave.,  at  cost  of  about  $62.9S4  ordered.  B. 
J.  T.  Jeup,  city  engr. 

Paragould,  Ark. — 10,000  sq.  yds.  paving 
petitioned  for.     Guy  Adams,  city  engr. 

St.  Charles.  111. — Ordinance  passed  for 
paving  several  streets  at  cost  of  about  $63,- 
490  concrete  foundation  with  brick  and 
asphalt  filler  to  be  used.  Edward  Hunt, 
mayor. 


SEWERS. 

CONTRACTS  AWARDED. 

Aberdeen,  S.  D. — To  Arthur  A.  Dobson 
Co.,  Lincoln,  Neb.,  Forst  ave.  sewer,  at 
$24  027. 

Beaver.  Pa. — To  Geo.  McFall,  Beaver 
Falls,  Pa.,  laying  storm  sewer  in  city,  at 
$14,000. 

Bridgeport.  Neb. — To  E.  J.  Burke  &  Son, 
Kearnev.  Neb.,  contract  for  sewer  system. 

Greenville,  S.  C— To  Case  &  Cothran,  At- 
lanta. Ga..  sanitary  sewers,  at  $11,006. 

Joliet.  111. — To  Robert  Shannon,  third 
ward  sewer  and  water  main  improvement, 
at  bid  of  $90,384.95. 

Newburg,  N.  T. — To  Cady  &  Finnegan, 
Cornwall,  sewer  construction  at  $1.22%  per 
ft.  for  sewer  pipe.  $75  for  manholes  and  $1 
per  cu.  ft.  for  rock. 

Salt  Lake  City,   Utah — To   Gibbons   Bros. 


and  Reed  &  Roche,  city,  main  trunk  sewer, 
at  $296,509. 

Toledo,  Ohio — To  Albert  Grzvbowski,  city, 
sewer  construction,  at  $17,374.62. 

Utica.  N.  Y. — To  N.  D.  Peters  &  Co.,  seg- 
ment blk.  relief  sewer  in  East  Utica,  at  bid 
of  $11,874.20. 

Wildwood.  N.  J. — To  Stanley  Kalback, 
city,  sewer  construction  and  sewage  dis- 
posal plant,  at  $36,044.50. 

CONTEMPLATED    WORK. 

Cartersville,  Ga. — $86,000  bond  issue 
authorized  for  sewerage  W.  W.  Phillips, 
city  engr. 

Leesburg,  Fla. — Bond  issue  of  $35,000  for 
sewer  system  will  be  voted  on  Sept.  11.  J. 
B.  McCreary  Co.,  engrs. 

Marengo,  Iowa — Installation  of  sewerage 
system  being  considered.  Byron  Goldwaithe, 
city  engr. 

Paducah,  Ky. — All  bids  for  sewer  district 
No.  3  rejected,  and  bond  issue  of  $200,000 
for  whole  sewer  system  will  be  voted  on  in 
November.      L  A.  Washington,  city  engr. 

Plattsburgh,  Mo. — Plans  being  prepared 
for  sewer  system  and  sewage  disposal  plant. 
E.  D.  Murray,  consulting  engr.,  920  Wal- 
nut St.,  Kansas  City. 

Towson.  Md. — Sewer  system  and  sewage 
disposal  plant  contemplated.  Estimated 
cost,  $40,000. 


WATER    WORKS. 
BIDS    REQUESTED. 


Belleville,  Ohio — Sept.  14,  until  noon,  for 
municipal  water  works  plant.  Certified 
check,  5  per  cent,  of  bid.  Glen  L.  Shaffer, 
village  elk. 

CONTRACTS  AWARDED. 

Caddo,  Okla.— To  F.  W.  Keeney,  Okla- 
homa City,  construction  of  pumping  station 
and  filters  including  two  8x10  triplex 
pumps,  two  4-in.  centrifugal  pumps,  two 
50  h.p.  oil  engines,  one  250,000  gal.  per  day 
gravity  filter,  etc.  Contract  price  about 
$20,000. 

Coshocton,  Ohio.— To  S.  C.  Kissner  & 
Sons,  Delaware,  Ohio,  3,000,000  gal.  reser- 
voir, at  $35,652. 

Watervliet,  N.  T. — The  Lincoln,  Steele, 
Fleming  Co.,  New  York,  submitted  lowest 
bid  for  entire  water  works  system,  at  bid 
of  $424,670. 

CONTEMPLATED   WORK. 

Cortland,  Neb. — Bond  issue  of  $10,000  be- 
ing considered  for  water  works  plant 
Crewe,    Va. — Bond    issue    of    $80,000    will 


be  voted  for  shortly  for  water  supply  sys- 
tem and  sewerage.  Plans  by  Anderson  & 
Christy,  consulting  engrs.,  Commercial  Bank 
bldg-.,  Charlotte,  N.  C. 

Gary,  Ind. — Municipal  water  plant  esti- 
mated to  cost  $14,000.  W.  J.  Fulton,  city 
engr. 

Gretna,  La. — Bids  will  be  received  short- 
ly for  water  system.  Estimated  cost,  $45,- 
000.     Frank  T.  Payne,  city  engr. 

Hillyard,  Wash. — Reservoir,  estimated  to 
cost  $8,000.  Sawyer  Bros.,  White  bldg., 
Seattle,  archts. 

Keyser,  W.  Va. — $25,000  bond  issue  voted 
to  costruct  water  works. 

.Mart.  Tex. — $21,000  bond  issue  voted  for 
improvement  and  extension  of  city  water 
works. 

Pass  Christian.  Miss. — Surveys  and  plans 
being  made  for  water  works  system  and 
other  improvements  to  cost  about  $100,000. 
X.  A.  Kramer,  consulting  engr.,  Magnolia, 
Miss. 

Pocatello,  Idaho — Plans  being  devised  for 
citv  plant  to  cost  between  $700,000  and 
$800,000.     Address  citv  council. 

South  Boston,  Va. — Bond  issue  of  $92,000 
voted  for  water  works  construction.  An- 
derson &  Christy,  consulting  engrs..  Com- 
mercial Bank  bldg.,  Charlotte,  N.  C. 

Tamaqua,  Pa. — Plans  completed  for  res- 
ervoir estimated  to  cost  $100,000  with  ca- 
pacity of  357,000,000  gal. 

Wichita,  Kan. — Plans  for  municipal  water 
works  plant  under  discussion.  O.  H.  Bent- 
ley,  mayor. 

Wyandotte.  Mich. — Bond  issue  of  $9,000 
will  be  voted  on  Sept.  7  for  water  works 
svstem.      Chas.    H.    Marr.   mavor. 

Yonkers,  N.  Y.— About  $3,000,000  will  be 
expended  for  improvements  to  municipal 
water  plant.     Jas.  T.  Lennon,  mayor. 


MISCELLANEOUS. 

BIDS    REQUESTED. 

Washington.  Ind — Sept  11.  until  2  p.  m.. 
for  10-ton  road  roller  with  scarifier  and  one 
double  cylinder  steam  engine,  18  h.p.,  and 
one  tank  wagon  with  sprinkler  attached  for 
Daviess  co.     Lew  S.  Core,  co.  aud. 

LOWEST   BIDDERS. 

Philadelphia,  Pa. — For  about  4,000  ft.  of 
additional  timber  bulkhead  on  Schulkill 
river.  E.  H.  Bare,  at  $16.49  per  lin.  ft.  or 
total  of  $65,966  ;  for  dredging  of  connecting 
channel  between  turning  basin  at  Port 
Richmond  export  piers  in  Delaware  river, 
the  Bowers  Southern  Dredging  Co.,  at  $58.- 
194  to  $103,761  for  complete  work,  depend- 
ent on  width  of  channel. 


CONTEMPLATED  PURCHASES  OF  MOTOR-DRIVEN   FIRE    APPARATUS.      {Continued  from    page   ~).i 


City. 

Kansas — 
Anthony Siren  fire   alarm,   hand  chem.   ext.   and 

pyrne. 

Chanute    500  feet  2%  inch  hose,  1  sm«e  helmet. 

Clay  Center   500  ft.  2%  inch  hose. 

Independence   1  chassis    for    hose    car. 

Kansas  City    1  combination  chemical  and  hose,  1  aerial 

hook   and    ladder    truck. 
Parsons 1  tractor    for    aerial    truck,     fire     alarm 

system. 
Salina .500  feet  2%   inch  hose,  1  new  fire  station, 

1    pumper    with    hose    and    chemical. 

1   hook  and   ladder  truck. 
Kentucky — 

Cynthiana     1  comb.    chem.    and   hose    with    ladaer— . 

Morgansfield     1  comb.    chem.    and   hose   with   ladders. 

Owensboro   2  comb.   chem.   and  hose,   1  chief's  car,   1 

hook  and  ladder  truck,   2  comb.   cars. 
Louisiana — 

Alexandria  1  chiefs   car. 

Kentwood   1  comb.    chem.    and   hose   with    ladder. 

Lake  Charles  1  combination    chemical    and    hose. 

Plaquemine    l  chemical    and    hose. 

Winnfield 1  chemical   and   hose. 

Maine — 

Bridgton    1  pump   engine. 

Camden  30-ft.   suction  hose.  500  ft.  2%   inch  hose. 

1    combination    chemical    and    hose. 
Saco   1  gasoline   pumper   with   hose   and   chem. 

Maryland — 
Easton 1  combination    chemical    and   hose. 

M  assachussets — 

Adams    1  combination    chemical    and   hose. 

Arlington    1      city   service   ladder   truck. 

Foxborough 1  combination  hose   and  chemical. 

Lawrence    1  combination   chemical   and  hose. 


D.   F.   Hale. 

N.   E.   Barker. 
M.    N.    Witt. 
Roy   Pitts. 
Jno.    McNarey. 

W.    B.    Buel. 

R.    N.    Camp. 


Sheldon    Reed. 

A.    Waller. 

J.    W.    Conyers. 


R.    A.    Neff. 
J.    D.    Blackwell. 
F.    A.    Baumgarten 
L     B.    Leblanc. 
J.    R.    Gibbs. 


j;.    W.    Merrill. 


C.    N.    T.    Soulsby. 


H.    A.   Jones. 
W.    H.    Peirce. 
Ernest  A.  White. 
D.    E.    Carey. 


•W.    M.    Clover,   A.    N.    Allen.   J.    A.    Nation. 
•U.   S.  Ford.  Frank  Woodbury. 
•C.   H.   Kerr 
•O.  W.  Green. 


*J.  V.  Ostberg,  J.  Haglu,  A.   L.  Wolff. 


»D.   N.  Reese,  H.   Hitterick,  J.   N.    Smith. 
•C.   Waller.  W.  J.   Greenwell.  W.   S.  Harris. 
•J.   R.   Bell.  William  Horn,   F.   J.   Lea. 


•The  Mayor. 
*G.  L.  Riling. 


♦Ralph  Richards. 


•Charles     Clark,     Clarence     Sawyer,    Milton 
Goodwin. 

•J.  B.  Seth,  J.  W.  Hamsher,  W.  H.  Whittey. 


•G.  B.  Adams,  Paul  Mooney,  F.   M.  Waters. 


•Ernest  A.  White,  W.  S.  Keith,  H.  F.  Gray. 
•J.    W.    Cadogan. 
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EDITORIAL 


As  usual,  the  result  of  the  New 
PROPOSED  York    Constitutional    Convention 

NEW  YORK  is    a    compromise,  this    time    be- 

CONSTITUTION  tween  the  forces  which  desired  to 
concentrate  responsibility  in  a  sin- 
gle head,  the  governor,  and  those  which  desired  to  con- 
tinue as  nearly  as  possible  the  present  vast  diffusion 
of  responsibility,  especially  for  expenditures,  that  the 
present  possibilities  for  dissipation  of  funds  in  chan- 
nels "where  they  will  do  the  most  good"  might  be 
continued. 

The  ballot  is  shortened  and  the  number  of  state  offi- 
cers to  be  elected  is  reduced  to  about  three,  so  that 
there  is  some  possibility  of  the  selection  of  adminis- 
trative officials  for  their  fitness  for  their  work,  but  ap- 
pointees must,  many  of  them,  be  approved  by  the  leg- 
islative body,  so  that  the  demands  of  local  politicians 
must  still  be  met  if  the  ship  of  state  is  to  move  for- 
ward. 

Insufficient  provision  is  made  for  continuance  of  effi- 
cient employes  in  subordinate  positions  without  refer- 
ence to'  political  service  of  themselves  or  their  spon- 
sors, an  important  part  of  the  plan  for  making  the  gov- 
ernor responsible  for  the  efficiency  of  his  administra- 
tion, since  it  relieves  him  of  the  necessity  of  remov- 
ing men  from  their  positions  simply  because  political 
assistants  of  his  own  desire  the  places  for  themselves 
or  their  friends  and  relatives. 

A  notable  advance  in  the  right  direction  has  been 
made,  however,  which  may  possibly  be  more  accept- 
able to  the  voters,  who  must  pass  upon  the  work  of 
the  convention,  than  a  more  radical  document 
would    be. 


In  connection  with 
FIRE  LOSSES  AS  the  statistical  facts  ob- 

AFFECTED  BY  MOTOR-  tained  from  fire  chiefs 
DRIVEN  EQUIPMENT  thruout       the       United 

States  and  published  in 
the  September  and  October  issues  of  Municipal  En- 
gineering many  cities  have  supplied  us  with  facts  re- 
lating to  fire  losses. 

In  a  number  of  cases  these  records  cover  a  period  of 
years.  A  careful  examination  has  been  made  of  the 
records  of  more  than  one  hundred  cities  which  have, 
within  the  past  five  years,  either  added  motor-driven 
equipment  to  their  fire  departments  or  completely  mo- 
torized their  fire  departments.  This  study  indicates 
that,  in  proportion  to  the  population,  those  cities 
which  have  equipped  with  motor  fire  apparatus  have 
reduced  their  fire  losses  on  the  average  nearly  12  per 
cent,  and  in  only  a  few  relatively  unimportant  cases 
has  there  been  an  increase  in  fire  losses  subsequent  to 
the  installation  of  motor  equipment. 

The  saving  in  fire  losses  each  year  is  many  times 
greater  than  the  amount  necessary  to  install  and  main- 
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tain  motor-driven  equipment.  The  reasons  for  this  re- 
duction in  fire  losses  in  cities  equipped  with  motor  ap- 
paratus are  obvious.  Motor-driven  equipment  pos- 
sesses the  advantage  of  speed,  both  in  traveling  and  in 
manipulation.  A  gasoline  pumper,  for  instance,  can 
not  only  travel  a  given  distance  in  a  less  space  of  time 
than  a  horse-drawn  steam  pumper  but  it  can,  after 
arrival,  get  a  stream  of  water  playing  on  the  fire  much 
more  quickly  than  the  steam  engine. 

The  record  is  significant.  It  demands  the  attention 
of  every  fire  committee  and  every  fire  engineer  in  the 
country.  The  best  available  fire  protection  is  due  the 
taxpayer  and  it  is  the  fire  committee's  business  to  see 
that  he  sets  it. 


The  Philadelphia  Director  of  Pub- 
WHO  READS  lie  Works  proposes  to  change  the 
MUNICIPAL  usual  answer  to  this  question,  and 
REPORTS?  his  report  for  1914,  just  received,  is 

entitled  "Plain  Talk,"  and  he  gives 
a  readable  general  story  of  the  things  of  interest  in 
his  department,  mainly  in  the  way  of  comparisons  to 
show  improvements  over  old  methods.  It  is  illus- 
trated largely  with  reproductions  of  cartoons  and  pic- 
tures which  are  the  result  of  a  competition  among  em- 
ployes of  the  various  bureaus,  who  were  induced  by 
prizes  to  show  in  this  manner  their  ideas  of  the  most 
prominent  and  valuable  improvements  in  administra- 
tive methods  coming  to  their  knowledge. 

The  result  is  a  book  which  can  possibly  not  claim 
to  be  attractive,  but  strikes  the  eye  and  will  thus  ob- 
tain notice.  If  one  begins  to  read  he  is  likely  to 
continue,  and  thus  the  object  of  the  author  is  attained. 
Special  methods  of  attracting  attention  are  the  form 
of  the  list  of  contents  on  the  cover  and  the  address  to 
the  reader  on  the  first  page. 

The  report  of  the  Bureau  of  Highways  in  the  de- 
partment uses  the  same  methods  of  calling  attention 
to  the  points  of  interest  in  the  book  containing  it,  and 
opens  with  a  page  of  "things  to  remember,"  which  are 
somewhat  more  detailed  than  the  salient  facts  dis- 
played on  the  cover.  This  report  is  written  in  very 
readable  style,  and  does  not  follow  any  artificial  rules 
of  content  or  arrangement,  but  is  logical  in  arrange- 
ment and  statement. 

One  of  the  reasons  for  publishing  a  municipal  report 
should  be  to  tell  the  citizens  what  the  city  is  doing 
for  them  in  language  which  they  can  understand.  It 
is  seldom  that  any  attention  is  paid  to  this  object  and 
it  is  commendable  that  these  reports  are  emphasizing 
it.  Another  is  to  make  the  statistics  of  city  work  com- 
plete and  accurate  and  publish  them  in  such  form  that 
they  can  be  used  in  comparisons,  as  models,  and  as 
sources  of  real  information,  and  this  the  Chief  of  the 
Bureau  of  Highways  has  done  in  addition  to  making 
his  report  readable. 


MOTOR  TRUCK  OPERATION 
AND  ACCOUNTING  II. 


By  Charles  A.  Dickens 


EVEN   when  there  is  nothing  to  haul,  a   motor  truck  is 
$3.3  1  per  day  cheaper  to  owii  than  the  number  of  horses 
and  wagons  required  to  do  the  same  amount  of  work. 
The  above  statement  is  amply  proven  by  the  following  com- 
parison of  fixed  charges  on  each  type  of  equipment  and  is  sub- 
stantiated by  Mr.  James  B.  Baird,  of  the  General  Motors  Truck 
Company,  as  follows: 

FIXED    CHARGES    ON    FIVE    HORSES    AND    TWO    HORSE-DRAWN    TRUCKS. 

(Equipment  needed  to  do  the  equivalent  work  of  one  o'-ton 

gas  truck.) 

Depreciation. 

Per  day.  Total. 
On  5  horses  valued  at  $200  each,  at  20  per  cent. 

per  year,  equals  $200 $0.67 

On  2  wagons  valued  at  $250  each,  at  10  per  cent. 

per  year,  equals  $50 17 

On  2  sets  double  harness  valued  at  $75  per  set,  at 

20  per  cent,  per  year,  equals  $30 10 

Interest. 
At  6  per  cent,  on  horse  investment  of  $1,000,  de- 
preciating 20  per  cent,  per  year,  equals  $180 
for  5  years,  or  an  average  of  $3G  for  one  year.  .12 
At  6  per  cent,  on  wagon  investment  of  $500,  de- 
preciating 10  per  cent  per  year,  equals  $165 
for  10  years,  or  an  average  of  $16.50  for  one 

year    06 

At  6  per  cent,  on  harness  investment  of  $150,  de- 
preciating 20  per  cent,  per  year,  equals  $27  for 
5  years,  or  an  average  of  $5.40  for  one  year. .       .02 
Insurance. 
Fire,  at  1  per  cent,  per  year  on  total  investment 

of  $1,650.00  equals  $16.50  per  year 06 

Rent. 
At  3%c  per  square  foot  per  month  for  860  square 

feet  equals  $30.10  per  month 1.20 

Feed. 

For  5  horses  at  60c  per  day  each 3.00 

Labor. 
Feeding   horses   and   cleaning  stable   at    least   2 

hours  per  day,  at  20c  per  hour 40 


Cost  of  keeping  5  horses  and  2  trucks  idle.  $5.80 

FIXED   CHARGES   OF  ONE   GMC    31-    TON    GASOLINE    THICK. 

Depreciation. 

v    Total. 
On   truck   valuation   $2,040.61    (chassis   $2,500.00 
less  tires,  $459.39)    at  20  per  cent,   per  year 

equals  $408.12    $1.36 

Interest. 
At  6  per  cent,  on  investment  of  $2,500.00  depreci- 
ating  $40S.12   per   year,    equals   $505.13    for    5 
years,  or  an  average  of  $101.03  for  one  year. .  .        .P.t 
Insurance. 
Fire  and  Collision,  at  ZV2  per  cent,  per  year  on 
full  valuation   of   $2,500.00   equals   $87.50   for 

one  year    29 

Liability  at  flat  rate  of  $35.00  per  year 1L' 

Property  damage  at  flat  rate  of  $14. mi  per  year.  .        .05 


Rent. 
At  3%c  per  square  foot  per  month. for  200  square 

feet  equals  $7.50  per  month    30 

Cost  of  keeping  one  3%  ton  gasoline  truck 

idle    2.46 


Savin:;  in  favor  of  motor   truck. 


$3  34 


FIGl   RING     AVERAGE   TRUCK    ION-MILE   COSTS. 

The  following  table  covering  one  year  and  submitted  bj 
F.  X.  DuBois  &  Co.,  New  York,  shows  operating  costs  of  three 
3%-ton  G.  M.  C.  trucks.  It  will  be  noted  that  one  of  thi 
trucks  was  in  service  279  days,  the  other  293  days,  and  the 
third  294  days.  Summing  it  all  up  the  three  trucks  covered 
a  total  distance  of  22,522  miles,  a  tonnage  of  4,789.569  tons  at 
an  average  cost  per  truck  per  day  of  $9.96.  The  average  per 
truck  per  ton  mile  was  13.89c: 

January  1  to  December  31,  1914. 

Truck  Xo.  1 — Geo.  Clarke.  Chauffeui 

Truck  in  service  279  days. 

Covered  7.  83G  miles 

Averaging 28  miles  per  day 

Handled    1,572.330  tons  of  material 

At  a  total  cost  of   $2,760.98 

Average  cost  per  day    9.93 

Average  cost  per  mile .35.23 

Average  cost  per  ton  mile .12.4.". 

Truck  Xo.  2 — P.  J.  Reynolds.  Chauffeur. 
Truck  in  service  293   days. 

Covered   7,297  miles 

Averaging 24%  miles  per  day 

Handled    1,508.073  tons  of  material 

At  a  total  cost  of  $2,859.64 

Average  cost  per  day   9.76 

Average  cost  per  mile   .39.18 

Average  cost  per  ton  mile .15.25 

Truck  Xo.  3 — Geo.  Knecht,  Cheuffeur. 
Truck  in  service  294  days. 

Covered  7,389  miles 

Averaging 25  1-10  miles  per  day 

Handled  1.709.160  tons  of  material 

At  a  total  cost  of $2,999.86 

Average  cost  per  day  10.20 

Average  Cost  per  mile   .40.61 

Average  cost  per  ton  mile   .13.96 

Figures  Include  Following  Charges: 
Insurance  on  trucks  and  garage,  rent,  taxes,  depreciation, 
oil,  gasoline,  wages,  and  all  repairs  and  tire  replacements,  and 
on  truck  Xo.  1  a  new  body,  and  on  truck  No.  3  a  new  set  of 
cylinders.  This  statement  covers  one  year,  showing  for  the 
three  trucks. 

A  total  distance  covered  of 22,522  mile* 

A  total  tonnage  of  4,789.569  tons 

At  a  total  cost  of $8,620.48 

The  average  cost  per  truck  per  day 9.96 

The  average  cost  per  truck  per  mile .38.34 

The  average  cost  per  truck  per  ton  mile .13.89> 

F.  N.  DU  BOIS  &  CO., 
(Signed)     Per  F.  W.  Bauvelt. 
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VARIED  USES  OF  JEFFERY  QUAD 


Fig.  1 — Passing  thru  a  three-foot  ditch  with 
water  in  bottom. 

Fig.  2 — Carrying  as  well  as  pulling  heavy  load 
over  mountain  roads. 

Fig.  3 — Equipped  with  hose  and  chemical  fire 


Fig.  4 — Fording  muddy  roads  at  Highland,  III. 
Fig.  5 — Equipped  with  dump   bodies  for  road 
construction. 


Fig.  6 — Equipped  with  special  body  for  hauling 
long  timbers. 

Fig.  7 — Equipped  with  revolving  turret  for 
quick-firing  guns. 

Fig.  8 — Used  by  Quartermaster  Corps  of  United 
States  Army. 

Fig.  9 — Equipped  with  wireless  telegraph  sta- 
tion equipment. 


MUNICIPAL    ENGINEERING 


G.  M.  C.  TRUCKS  FOR 
GARBAGE  DISPOSAL. 
The  illustration  at  top 
marked  "City  Board  of 
Health"  shores  a  2-ton  G. 
M.  C.  electric  truck  used  by 
the  city  of  Miami.  Flu.,  in 
house-to-house  collection  of 
wet  garbage.  This  truck 
starts  out  from  the  disposal 
plant  with  50  empty  cans 
on  the  upper  deck,  and  as  a 
used  ran  is  collected  from  a 

residence   it   is   loaded   mi    In 

the  lower  deck  and  an 
empty  can  left  in  its  place. 
In  this  way  the  loud  is 
gradually  changed  from  50 
empty  cans  on  the  upper 
deck  to  50  used  cans  on  the 
lower  deck  and  the  truck 
then  returns  ti>  the  disposal 
plant  where  it  leaves  the 
full  cans  and  starts  out  on 
its  second  trip  with  a  fn  sh 
load  of  50  empty  cans  on 
the  upper  deck. 

The  circular-bottom  <:. 
M.  C.  dump  truck  is  ope- 
rated by  the  city  of  Ashe- 
mile,  N.  ('..  for  the  removal 
of  wet  garbage. 

Illustrations  at  bottom 
and  left  of  page  shou  a  5- 
ton  O.  M.  C.  electric  truck. 
ivhich  is  one  of  two  used 
by  the  Public  Works  De- 
partment of  the  city  of  Bos- 
ton. Mass..  in  the  collection 
and  removal  of  ashes  and 
rubbish.  View  at  left 
shows  the  method  of  load- 
ing the  truck  and  photo- 
graph at  bottom  shows  the. 
truck  icith  its  body  in  an 
elevated  position  dumping 
its  load  from  the  rear.  The 
body  is  elevated  by  u  hand 
hoist. 


ONE  MILE  OF  ROAD  EVEKV  FOUR  DAYS. 

When  the  commissioners  of  Chatham  county,  Ga.,  used 
mule  teams  it  required  anywhere  from  four  to  six  weeks  to 
build  one  mile  of  permanent  road.  Now,  with  their  broad- 
tread  good-roads  truck  and  roller-bearing  trailers,  they  build 
a  mile  in  four  days  with  a  tremendous  saving  to  the  county. 
Fifteen-mule  teams  and  a  large  percentage  of  the  drivers  have 
been  eliminated.     "We  gave  our  five-ton  capacity  White  good- 


roads  truck  a  very  severe  test  of  sixty  days,"  said  Commis- 
sioner Harvey  Granger,  "and  found  it  could  go  anywhere  a 
team  could  go.  We  have  also  purchased  ten  Troy  trailers  with 
roller  bearings,  which  trail  perfectly  behind  the  truck  and 
which  enable  us  to  go  down  the  road  with  five  trailers  of  three 
yards  capacity  each,  which  means,  on  a  basis  of  3,000  pounds 
to  the  yard,  that  we  are  carrying  45,000  pounds  of  material 
direct  to  the  road  work  on  every  trip.    We  believe  that  even  if 
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no  trailers  were  used,  this  tractor,  with  its  five  tons  capacity, 
would  do  more  than  eight  to  ten  teams  on  the  same  work. 
Commissioners  and  contractors  would  be  in  a  position  to  keep 
more  accurate  and  detailed  accomplishment  records  of  motor 
truck  operation  were  they  in  possession  of  authentic  data  on 
weights  and  volumes  of  heavy  material  in  bulk. 

Before  purchasing  their  good-roads  truck,  the  Chatham 
county  commissioners  conducted  a  test  of  45  days'  duration, 
hauling  Augusta  gravel,  which  weighs  2,700  pounds  per  cubic 
yard,  a  distance  of  1,115  miles.  The  truck  was  tested  for  411 
hours,  and  it  moved  4,023  tons.  This  tonnage  was  handled  at 
the  rate  of  89.4  tons  a  day. 

Total   number   of  tons    4,023.0 

Total   number  of  miles    1  ,GG2.5 

Miles  per  gallon  of  gasoline  1.5 

Miles  per  gallon  of  oil   23.0 

Total  cost  of  operation  $459.52 

Cost  per  ton   .112 

Cost  per  ton-mile   .10 

Cost  per  yard    .1542 

Cost   per  yard-mile    .134 


GRAVEL  AT    I  V2    CENTS    PER    YARD- .MILE. 

A  simple  comparison  of  the  work  of  a  good-roads  truck 
and  a  string  of  mules  is  found  in  the  Coahoma  county  (Miss.i 
record  of  material  hauled  in  one  month: 

24-36  mules  hauled  682  yards;   cost   , $819.00 

White  truck  hauled  798  yards:  cost  272.00 

"Within  the  month  of  September,"  states  Road  Superin 
tendent  Cook,  "I  hauled  and  put  down  on  the  public  road  37 
cars  of  gravel,  averaging  40  cubic  yards  per  car.  The  haul 
was  between  the  four  and  five-mile  post  from  the  station. 
For  this,  the  county  hired  teams  to  haul  2%  cubic  yards  of 
gravel  per  load  at  $3.00  per  load.  The  teams,  consisting  of 
four  to  six  mules  to  each  wagon,  hauled  273  loads,  or  682 
yards,  at  a  cost  of  $S19.  The  White  truck  hauled  798  yards 
at  a  cost  of  $272,  including  driver's  salary,  gasoline,  oil  and 
upkeep.  This  is  the  cost  of  hauling  only.  This  does  not  con- 
stitute a  full  month's  work,  but  it  was  done  within  that  time." 
The  following  statement  covers  the  hauling  of  32,067  yard- 
miles  in  the  period  from  .Tune  12,  1913,  to  May  9,  1914: 


PEERLESS  4-TON  TRUCK  {road  building) 
Operated  by  the  Dale  Engineering  Co.,  Utica 
N.  Y.  Equipped  icdth  side  dumping  body  and 
hauling  5-ton  bottom  dump  trailer.  Placed  it 
competition  ivith  steam  traction  engine,  haul 
ing  three  5-ton  bottom  dump  trailers  for  tin 
delivering  of  gravel  from  the  pits  to  the  roc) 
work,  instance  of  about  six  and  one-half  milt  s 
round  trip.  The  truck  delivered  over  ninety 
tons  of  gravel  to  the  road  builders  every  day  as 
against  twenty-six  for  the  traction  engine. 


PEERLESS  5-TON  TRUCK   (road  building) 

m  Operated  by  James  F.  Nolen  (contractor),  Ger- 
mantoion,  Pa.  This  truck  hauls  total  of  nine 
icagons  formerly  used — 98  tons  per  day.  climb- 
ing 21  per  cent,  grades  uith  capacity  loads. 


i-  *  -- ■ 


Uvtahir.   ni% 


134 


MUNICIPAL    ENGINEERING 


From  Diekerson's  Switch: 

5,052.5  yards  4%  miles 

From  Sessions  Switch: 

4,r,:!l  yards  1       mile 

From  Old  Mill  Switch: 

3,537  yards  1       mile 


23,999.4  yard-miles 
4,531.0  yard-miles 
3,537.0  yard-miles 


FIVE-TON  PACKARD  dump  truck  in  paving 
service  of  Board  of  Public  Works,  Detroit,  Mich. 
This  truck  hauls  twice  as  much  as  a  team  and  in 
<>n<-[ifth  the  time.  On  some  jobs  the  length  of 
haul  from  mixing  plants  is  six  miles. 


Total  amount  hauled   32,067.4  yard-miles 

Total    cost    $2,322.52 

Cost  per  yard-mile  .057 

In  the  construction  of  this  road  the  entire  suhgrade  was 
plowed  soft.  With  a  full  load,  the  truck  was  run  over  the 
subgrade  four  times  and  the  broad  steel  wheels  rolled  the 
subgrade  until  it  was  smooth.  Then  the  gravel  was  dumped 
and  spread,  beginning  at  the  point  nearest  to  the  gravel  car. 
As  the  loads  are  hauled  to  the  progressive  dumping  points  the 
fully  loaded  truck,  driving  over  gravel  that  has  already  been 
dumped  and  spread,  packs  it  down  thoroly.  Thus,  as  the 
dumping  point  progresses,  the  final  rolling  is  done  simul- 
taneously. 

Under  somewhat  different  conditions  prevailing  in  Nuxobee 
county,  Miss.,  the  prevailing  cost  of  gravel  hauling  in  road 
work  has  been  $1.70  per  ton,  when  the  haul  has  not  exceeded 
six  miles.  On  this  basis  a  recent  job  of  hauling  44S  tons  from 
gravel  cars  at  Brooksville  to  a  road  job  six  miles  distant, 
would  have  cost  the  county  $762.60  and  the  work  would  have 
been  extended  over  a  long  period.  Instead  of  using  mules, 
however,  the  board  of  supervisors  used  a  5-ton  truck  and  the 
work  was  done  in  ten  days  with  a  saving  of  $527.53,  as  follows: 

Total  Earnings:     448.65  tons,  at  $1.70  per  ton 

(contract  price)    $762.70 

Total  Operating  Expense: 

376  gallons  of  gasoline,  at  19c $71.44 

36%   gallons   of  oil    13.86 

Grease 2.70 

Total  for  fuel    $88.00 

Negro  labor,  at  $1.50-11.75 84.67 

Driver    62.50     $235.17 

Gross  Profit    $527.53 

To  the  further  advantage  of  the  motor  truck  it  should  be 
pointed  out  that  the  item  of  wages  for  the  driver  was  $62.50. 

FIGURES    DEPBECIATION    AT    33    1-3    1'ER    (INT. 

In  the  following  statement  of  motor  truck  costs,  covering 
the  operation  of  seven  Garford  3%-ton  tractors  with  semi- 
trailer bodies  furnished  by  Mr.  John  C.  Sheridan,  of  The  Cran- 
ford  Company,  contractors,  New  York  city,  it  will  be  noted 
that  depreciation  is  figured  on  both  tractors  and  trailers  at 
33  1-3  per  cent.;  this  statement  covers  a  period  of  nine  months 
during"  which  period  cars  lost  183  car  days  due  to  repairs,  and 
380  car  days  due  to  being  idle,  of  which  178  car  days  was 
previous  to  the  beginning  and  after  the  ending  of  the  season's 
work: 

Average         Average         Average 

Cost  (cts.)     Cost  (cts.)  Cost  (cts.) 

Fixed  Charges.  per  Mile.         per  Ton.       Ton  Mile. 

Insurance   (liab.,  etc.) $0.0144  $0.0191  $0.0042 

Interest    (5%)    0174  .0229  .0053 

Depreciation,  tractors 

(33  1-3%)    0S77  .1162  .0265 

Depreciation,  trailers 

(33  1-3%)   0367  .0486  .0107 

Total    $0.1562  $0.2068  $0.0467 
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Operating  Charges. 
Drivers  ($18.00  per  week). 

Tires    (actual)    

Gasoline    

Oil  and  grease 

Expense    (miscellaneous). 


Total    $0.1719 

Maintenance  Charges. 
Tractors — 

Replacement,  labor   $0.0316 

Replacement,  parts 0058 

Accessories,  labor 0073 

Accessories,  various 012G 

Overhauling  and  painting.     .0240 


.0616 

.0815 

.0184 

.0385 

.0512 

.0116 

.0552 

.0731 

.0166 

.0125 

.0164 

.0037 

.0041 

.0054 

.0012 

$0.0515 


$0.0419 

$0.0095 

.0078 

.0018 

.0096 

.0022 

.0165 

.0037 

.0318 

.0072 

Total    $0.0S13 

Trailers — 

Repairs,  labor 0150 

Repairs,  material 0050 

Painting   0032 


$0.1076 


$0.0244 


0199 

.0046 

0067 

.0015 

0042 

.0009 

Total    $0.0232 


$0.0308 


$0.0070 


Grand  total   $0.4326  $0.5728  $0.1296 

Cars  were  operated    (car  days) 1,081 

Cars   covered    (miles) 58,400 

Cars  carried    (tons) 44,095 

Total    (ton   miles) 194,919 

2  cars  received  Feb.  25 526  car  days  to  Dec.  31, 1913 

1  car  received  April  25 211  car  days  to  Dec.  31, 1913 

4  cars  received  April  30 828  car  days  to  Dec.  31, 191:: 


Total     1,565  car  days 


Consumption. 


Month.  Mileage 

January    

February     

March    

April    900 

May    4,860 

June    5,550 

July    9,106 

August     12,142 

September    ..11,108 

October     3,471 

November  .  . .   6,722 
December    .  .  .   3,559 


Gals. 
Gasoline. 


Qts. 
Oil. 


Per  Gal 
Gasoline 


Mileag* 
PerQ 

•.       Oil. 


Totals 


.57,418 


22S 

53 

3.95 

16 

1,096 

272 

4.4 

17 

1.57S 

450 

3.5 

12 

2,375 

757 

3.8  - 

12 

3,241 

950 

3.7 

12 

3,002 

804 

3.4 

13 

1,082 

285 

3.2 

12 

1,939 

560 

3.5 

12 

907 

221 

3.9 

16 

15,448 


4,352 


L3.2 


SPEEDING    UP    CONSTRUCTION    WORK. 

In  Guilford  county,  North  Carolina,  a  stretch  of  2%  miles 
of  clay  road  was  built  in  a  few  hours.  Captain  G.  W.  Hiatt, 
assistant  superintendent  of  roads,  said  that  he  found  the  motor 
truck  the  equal  to  the  traction  engines  now  in  use  in  the 
county  and  the  motor  truck  operates  with  much  less  fuel.  "It 
will  easily  handle  a  five-ton  load  on  the  truck,  with  three  five- 
ton  trailers  hitched  behind,  and  go  over  any  of  our  roads," 
said  Mr.  Hiatt.  "We  built  2%  miles  of  road,  from  newly-made 
road  to  a  smooth-finished  one,  complete,  in  seven  hours.  After 
the  truck  had  passed  over  the  road  eight  times  it  left  the  road 
in  as  good  shape  as  by  the  old  method  of  rolling  with  a  steam 
roller." 

The  road  referred  to  by  Captain  Hiatt,  from  the  extension 
of  Asheboro  street  to  Ashe  street,  in  Greensboro,  was  full  of 
stumps,  rocks  and  deep  side  ditches.     Eight  round  trips,  or  a 


KISSEL  six-ton  dump   trunk    (road   building] 
Missoula  county,  Montana. 


KISSEL  six-ton  dnmp   truck    (road   building). 
Missoula  county,  Montana. 


FEDERAL     two-ton     truck      (Department     of 
Parks),   boro  of  Brooklyn.  N.   Y. 


FEDERAL     two-ton      truck      (Department      of 
Fire ).  Detroit.  Mich. 
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total  of  40  miles,  were  covered  in  seven  hours  with  a  standard 
grader,  and  the  road  was  brought  to  a  finished  state. 

A  Peerless  five-ton  truck  operated  by  James  F.  Nolan,  con- 
tractor, Germantown,  Pa.,  is  saving  about  $50  a  day  under  the 
cost  of  doing  the  same  work  with  horses.  On  a  road-construc- 
tion job  this  contractor  employed  nine  two-horse  wagons  to 
haul  crushed  rock.  A  21  per  cent,  grade  on  the  haul  made  it 
necessary  to  keep  the  driver  and  five  extra  horses  to  tow  the 
loads  up  the  grade.  When  the  wagons  were  unloaded  it  re- 
quired the  services  of  four  laborers  with  shovels  to  spread  the 
material.  The  truck  now  hauls  as  much  as  the  nine  wagons — 
9S  tons  per  day,  climbing  the  21  per  cent,  grade  with  capacity 
loads.  By  driving  the  truck  slowly  while  the  dumping  mech- 
anism is  worked,  the  truck  spreads  the  material  on  the  roads. 
The  contractor,  therefore,  has  disposed  of  12  wagons.  24  horses, 
11  drivers,  and,  in  addition,  one  driver  and  five  horses  on  the 
steep  grade.  He  also  did  away  with  the  four  laborers  who  for- 
merly spread  the  material. 

The  Brooks  Sand  aud  Gravel  Company,  of  Kent,  Ohio,  loads 
a  similar  truck  at  the  gravel  pits  with  a  steam  shovel.  The 
truck  travels  over  a  mile  of  very  ordinary  country  roads  to  a 
dam  which  is  being  built  over  the  Cuyahoga  river  for  the  city 
of  Akron  water  works.  It  climbs  an  18  per  cent,  incline  to  an 
unloading  platform  and  dumps  into  a  hopper,  from  which  the 
material  is  automatically  carried  to  the  concrete  mixers  by  a 
belt  conveyor.  The  truck  hauls  S5  tons  in  nine  hours  and  is 
operated  at  night  with  similar  efficiency.  By  truck  the  work 
costs  $16  a  day:  if  done  by  the  nine  horse  teams  the  truck  re- 
placed, it  would  cost  $56. 

The  Samuel  Austin  &  Sons  Company,  of  Cleveland,  use  a 
Peerless  five-ton  dump  truck  with  trailers  to  carry  bricks, 
sand,  cement,  gravel  and  other  materials  to  building  opera- 
tions a  mile  away  at  the  top  of  a  steep  ascent.  Two  trailers 
are  used,  each  carrying  two  and  a  half  tons.  Extra  trailers 
are  in  readiness  so  that  they  can  be  loaded  while  the  trucks 
are  away.  These  trailers  are  the  horse  wagons  formerly  in 
use.    The  truck  moves  seventy  tons  a  day. 

WEIGHTS    AND   VOLUMES   OF   HEAVY    MATERIALS. 

The  following  table  contains  useful  data  on  weights  and 
volumes  of  heavy  material  in  bulk  for  motor  truck  operators: 


trucks  for  half-mile  dirt   (hand  loaded)  hauls  is  interesting  in 
view  of  the  fact  that  the  hauling  was  up  grade: 

Qarford  trucks.     Hauling  done  up  grade. 

Loading 20   minutes 

Hauling 14    minutes   round   trip 

Unloading 6  minutes 

40  minutes  for  each  3- 
ton  load,  or  45  tons 
per  days  of  10  hours. 
Cost  of  Loading.  Hauling  and  Unloading  Motor  Ton  fcs. 

Chauffeur    $3.00  per  day 

6   men   excavating  and   loading 10.50  per  day 

2   men   unloading 3.50  per  day 

Gasoline  1.50  per  clay 

Repairs,    depreciation    and   expenses 4.00  per  day 


$22.50 
Or,  at  45  tons  a  day,  50  cents  per  ton  for  one-half  mile  haul. 
Horse-drawn  wagons  also  are  used  on  this  half-mile  haul 
— about  twice  as  many  as  motor  trucks.    The  time  and  cost  ot 
most  of  these  was  as  follows: 

Average  Schedule. 

Loading 10  minutes 

Hauling 30  minutes 

Unloading 6  minutes 

46  minutes     for     each     1%-ton 
load,  or  2  tons  per  hour,  or 
20  tons  per  day. 
Cost. 

Wagon  and  teams $5.50  per  day 

3  men  excavating  and  loading 5.25  per  day 

2   men   unloading 3.50  per.  day 


$14.2.". 
The  hauls  on  the  above  job  varied  from  1,200  feet  to  half 
a  mile.     On  the  1,200-ft  haul  precautions  were  taken  against 
losing  time  in  loading  and  unloading 


Weight  in  lbs. 
of 
Material.  1  cubic  yard. 

Ash,  clinkers  and  cinders   (mixed 1,700 

Asphalt    2.349 

Brick  (hard) 3,375 

Brick    (pressed)    3,650 

Cement   (Rosendale) 1,6 

Cement  (Portland)    2.1"" 

Clay . . :;.200 

Earth    (in   bank  I 3,000 

Earth    (dry)    2,150 

Earth    ( loose  I    2,000 

Mud    I  soft   plowing  I 2,900 

Pitch 1,950 

Quartz   (broken) 2,700 

Sand  (dry) 2.160 

Sand    (very  wet) 3,200 

Trap   rock    4.G00 

Gravel    ( in  bank  1 3.000 

Gravel    (dry)    2,000 


Number  of  cubic  yards  of  given  material  to  weigh 
1  ton.     1%  tons.     2  tons.     3  tons.     4  tons.     5  tons. 


1.18 

1.76 

2.35 

3.53 

4.7" 

5.8S 

0.85 

1.27 

1.70 

2.55 

3.40 

4.25 

0.59 

0.88 

LIS 

1.77 

2.3G 

2.95 

0.55 

0.82 

1.09 

1.64 

2.18 

2.7:: 

1.23 

1  85 

2.47 

3.70 

4.94 

6.17 

0.95 

1.4:: 

1.90 

2.86 

3.80 

4.76 

0.63 

0.94 

1.25 

1.88 

2.."" 

3.12 

0.67 

i  00 

1.33 

2.00 

3.33 

0.93 

1.39 

1.86 

2.79 

3.72 

4.65 

1.00 

1.50 

2  .:,i 

3.00 

4.00 

".71 

1.06 

1.41 

2.12 

2.82 

::..-..: 

1.03 

1.54 

2.05 

3.08 

4.10 

5.13 

0.74 

1.11 

1.48 

2.22 

2.96 

0.93 

1.39 

1.S5 

2.7S 

3.70 

0.63 

D.94 

1.25 

1.88 

2.50 

3.12 

0.44 

0.65 

0.87 

1.31 

1.74 

2.17 

0.G7 

1.00 

1.33 

2.00 

2.66 

3.33 

l  oo 

1.50 

2.00 

3.00 

4.00 

5.00 

Gakforos  ox  Subway  Work. 

The  Richard  Carvel  Co.  (Inc.).  contractors,  were  the 
most  extensive  users  of  motor  trucks  on  recent  New  York 
subway  extension  work  along  the  Southern  boulevard  and 
138th    street.      The    following    average    schedule    of    Garford 


Average  Schedule  for  1.200-Foot  Haul  of  ^--Ton  Bucket*. 

Loading 3  minutes 

Hauling 13  minutes  (round  trip,  including  delays) 

Unloading 2  minutes 

is  minutes  for  2%  tons,  or  S  1  3  tons  per 
hour,  or  83  1   3  tons  per  10-hour  c?ay. 
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Electric  Light  Plant  of  South  Norwalk,  Conn, 

A  PROSPEROUS  LITTLE  MUNICIPAL  PLANT 


The  former  city  of  South  Norwalk  is 
now  the  second  taxing  district  of  the  city 
of  Norwalk,  Conn.,  for  the  purposes  of 
carrying  on  the  municipal  electric  light- 
ing plant,  which,  tho  small,  is  very  pros- 
perous and  shows  the  possibilities  in  the 
efficient  management  of  small  municipal 
plants  in  paging  for  the  installations  out 
of  the  proceeds  at  the  same  time  that  filt- 
rates are  kept  as  low  as  those  in  other 
plants  giving  similar  service  under  simi- 
lar conditions.  The  article  gives  full  in- 
formation regarding  the  methods  of  ac- 
counting and  is  based,  in  this  regard,  on 
the  annual  reports  of  the  Board  of  Elec- 
trical Commissioners.  The  photographs 
are  furnished  by  courtesy  of  A.  E.  Win- 
chester, the  general  superintendent  of 
the  system. 


IN  1892  the  citizens  of  the  city  of  South  Norwalk,  now  the 
Second  Taxing  District  of  the  city  of  Norwalk,  Conn., 
voted  $22,500  to  establish  a  municipal  electric  lighting 
plant,  with  the  idea  that  a  better  street  lighting  service  could 
be  procured  for  longer  time  and  at  less  cost  than  the  city  had 
been  able  to  obtain  from  the  local  company,  concerning  whose 
service  there  was  serious  complaint.  Albert  E.  Winchester,  of 
the  Edison  engineering  staff,  was  selected  as  consulting  en- 
gineer to  design  the  plant  and  supervise  its  construction.  He 
has  served  the  plant  ever  since,  as  consulting  engineer,  one  of 
the  Board  of  Electric  Light  Commissioners  until  1902,  and  as 
general  superintendent  from  1897  until  the  present  time.  Un- 
doubtedly a  large  part  of  the  success  of  the  plant  is  due  to 
the  continuation  of  a  competent  man  in  charge  of  it  continu- 
ously, competency  and  continuity  of  service  both  being  essen- 
tials to  the  most  satisfactory  operation  of  a  public  service 
plant,  whether  under  private  or  municipal  ownership. 

SOUTH  NORWALK  ELECTRIC  PLANT  as  it 
stands,  adjoining  railroad,  being  three  times  its 
original  size. 


—       I  -J-  ~~t" 
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The  first  installation  included  the  middle  section  of  the 
present  main  buildings,  shown  in  one  of  the  accompanying 
photographs,  with  an  iron  chimney,  a  horizontal  boiler,  a  100- 
h.p.  Ideal  engine,  two  60-light  dynamos,  the  pole  line  and  86 
series  open-arc  lamps.  These  were  all  replaced  by  more  mod- 
ern installations  in  1903. 

In  1S96  it  was  decided  to  consider  the  supply  of  current  for 
commercial  purposes,  and  Mr.  Winchester  made  a  thoro  study 
of  electric  lighting  thruout  the  United  States,  extending  over 
nearly  two  years.  A  favorable  report  was  made  and  the  city 
voted  $20,000  in  1897  for  installing  the  additions  necessary  for 
the  new  service  and  $2,000  for  working  capital,  which  it  was 
not  necessary  to  use,  as  the  income  very  soon  became  suffi- 
cient to  support  the  plant  easily. 

New  boilers  and  engines  and  dynamos  and  a  brick  chim- 
ney were  installed,  and  the  commercial  service  began  in  Au- 
gust, 1898,  with  six  consumers  having  about  100  lG-c.p.  lamps. 
In  October  of  the  same  year  the  street  and  commercial  light- 
ing systems  were  combined  in  operation  and  accounting,  this 
being  probably  the  first  municipal  electric  plant  in  this  coun- 
try to  control  its  income  and  operate  within  it. 

Within  a  year  the  commercial  business  had  grown  so  much 
that  an  enlargement  became  necessary,  and,  after  considering 
a  flattering  offer  from  the  Connecticut  Lighting  and  Power 
Company  to  buy  or  lease  the  plant,  the  city  meeting  voted 
$17,500  for  the  enlargement.  The  private  company  and  its 
predecessors  in  the  field  had  burdened  the  city  with  much 
litigation  and  threatened  more,  but  in  April,  1901,  decided  to 
withdraw  all  its  suits.  The  legal  expenses  of  the  city  on  this 
account,  amounting  to  $5,639.60,  were  charged  to  the  invest- 
ment account  as  covering  the  price  of  the  plant's  right  to  ex- 
istence. Of  late,  the  officials  of  the  municipal  and  company's 
plants  have  co-operated  when  advisable  and  have  cordial  rela- 
tionships at  all  times.  Within  about  two  months  the  service 
for  electric  motors,  which  had  been  operated  for  the  munici- 
pal plant  by  the  street  railway  company,  was  bought  and  con- 
nected with  the  generators  in  the  city's  plant  and  its  area 
greatly  extended. 

The  growth  of  both  lighting  and  power  service  was  such 
that  $15;000  was  voted  in  1903  for  enlargement,  resulting  in 
the  replacement  of  the  original  installation  above  referred  to 
by  new  apparatus  of  greater  capacity,  at  a  cost  of  $1,000  less 
than  the  appropriation. 

The  installations  up  to  this  time  had  been  with  steam  en- 
gines. A  fourth  enlargement  in  1905,  at  a  cost  of  $22,000,  was 
made  with  a  Diesel  oil  engine  as  the  motive  power.  Other  en- 
largements in  1907  at  a  cost  of  $27,000,  and  in  1910  at  a  cost 
of  $30,000,  were  made,  a  new  Diesel  engine  being  added  each 
time.  The  last  addition  was  paid  for  out  of  the  profits  of  the 
plant,  without  increasing  its  bonded  indebtedness.  The  com- 
missioners purchased  much  of  the  material  used  and  the  op- 
erating staff  made  the  extensions  of  the  distributing  system. 
The  machinery  installation  was  designed  and  put  in  by  J.  G. 
White  &  Co. 

The  flat-rate  system  of  charging  for  service  was  superseded 
b\  the  meter  system  in  May,  1903,  and  at  the  same  time  serv- 
ice  was  continued  all  day,  except  Sunday  daylight.  It  has 
been  continuous  every  day  and  night  since  1906.  Since  1910 
street  lighting  service  has  been  all  night  every  night  without 
increasing  cost  to  city. 

For  a  few  years,  1905  to  1911,  steam  was  furnished  the  rail- 
road company  for  heating  waiting  trains  before  connecting 
locomotives  to  them. 
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BOILER  ROOM  o/  Jfce  .SoH/ft  Norwalk  electric 

plant,  showing  the  four  horizontal  tubular  boilers 
available. 


* 


The  fire  alarm  system  of  the  city  has  been  in  charge  of  the 
lighting  commissioners  almost  since  the  opening  of  the  plant, 
and  the  police  telegraph  system  was  turned  over  to  them  in 
1908,  shortly  after  it  had  been  installed  by  the  police  depart- 
ment. 

East  Norwalk,  now  the  Third  Taxing  District  of  the  city  of 
Norwalk,  began  in  190S  to  buy  electric  current  of  the  South 
Norwalk  plant  for  distribution  to. its  citizens  from  its  sub- 
station. In  1914  East  Norwalk  built  its  own  generating  plant 
and  has  now  ceased  taking  supply  from  the  South  Norwalk 
plant,  thus  giving  it  capacity  for  some  additional  business  in 
its  own  field  before  another  enlargement  will  be  necessary. 

During  1913  the  distribution  system  was  overhauled  and 
considerably  increased  by  adding  a  new  feeder  and  reinforcing 
a  number  of  mains.  The  street  arc  lamps  were  also  replaced 
by  tungsten  lamps  placed  at  more  frequent  intervals,  the  IIS 
arcs  and  48  tungstens  of  1912  becoming  the  40  arcs  and  355 
tungstens  of  1913.  • 

On  October  11,  1913,  two  days  prior  to  its  twenty-first  birth- 
day, the  last  of  the  bonded  indebtedness  of  the  plant  was  paid. 


all  from  its  surplus  profits,  so  that  nothing  has  been  contrib- 
uted to  the  cost  from  taxation.  The  net  investment  at  that 
date  amounted  to  $203,483.23.  In  1914  the  plant  paid  $10,000 
into  the  municipal  treasury  of  the  Second  Taxing  District  out 
of  the  profits  of  that  year. 

The  power  house  shown  in  the  photograph  is  practically 
fireproof.  The  main  part,  built  in  1892,  was  nearly  doubled 
in  1900.  It  has  a  boiler  room  and  an  engine  room,  shown  in 
two  photographs. 

The  boiler  room  has  two  125-h.p.  horizontal  tubular  boilers, 
installed  in  1900,  one  in  1898  and  one  in  1914,  which  replaced 
one  of  the  first  boilers  put  in  in  1892.  The  large  brick  chim- 
ney shown  in  the  center  of  the  plant  in  the  first  photograph 
is  adjacent  to  the  boiler  room.  It  is  founded  on  solid  rock 
and  has  a  fire-proof  vault  for  records  in  its  base. 

The  engine  room  has  eight  generating  units.  A  was  in- 
stalled in  1903,  replacing  one  of  the  first  (1892)  units,  and  is 
a  130-light  Brush  arc  generator,  direct  connected  to  and  driven 
by  a  90-h.p.  motor.  B  is  of  165-k.w..  installed  in  1903. 
C  and  D  are  of  60-k.w.  each,  with  Siemens-Halske  generators, 
installed  in  1898.     E   and   F  are  of  60-k.w.  each,   with   Eddv 


METER    AND    LAMP    LABORATORY 
South  Xorualk  electric  plant. 
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DIESEL    OIL    ENGINE,    one    01    three    in 
South  Norwalk  electric  plant. 


generators,  installed  in  1900.  Each  of  these  last  five  units  is 
driven  by  a  steam  engine,  there  being  four  100-h.p.  and  one 
255-h.p.  Watertown  high-speed  engines.  G,  H  and  I  are  of 
1 60-k.w.  each,  with  Fort  Wayne  generators,  installed  in  1905, 
1907  and  1910,  each  with  a  225-h.p.  Diesel  fuel  oil  engine  in- 
stalled at  the  same  time.  Each  Diesel  engine  has  a  25-h.p. 
motor-driven  Norwalk  air  compressor. 

Marbleized  slate  switchboard  built  in  189S  and  enlarged  in 
1900,  1903,  1905,  1907  and  1910,  duplex  steam  piping,  exhaust 
and  feed  piping,  two  feed  pumps,  two  feed-water  heaters, 
steam  whistle  for  fire  alarms,  telephone  booth,  fire-alarm  appa- 
ratus, etc.,  constitute  the  miscellaneous  equipment.  A  3,350- 
gallon  fuel-oil  tank  is  buried  under  a  shed  across  a  driveway 
from  the  plant. 

The  conductors  from  the  plant  include  4  arc  lines,  9  low- 
tension  feeder  leads  to  the  cribbed  lighting  and  power  mains, 
6  pressure  wires,  2  for  station  service,  1  to  the  tower  clock 
and  lights  at  street  crossings  under  bridges,  and  8  for  the  fire- 
alarm  service. 

The  financial  statement  showing  the  definite  results  of  the 
methods  of  management,  whereby  the  above  stated  results 
have  been  made  possible,  will  be  of  interest. 

October.    1'ifr, 


ELECTRIC  LIGHT  PLANT  AT  SOUTH  NORWALK,  CONN. 


139 


The  investment  in  the  plant  at  the  end  of  the  last  fiscal 
year  was  $206,718.32,  but  the  actual  value  would  be  less,  as  no 
deductions  have  been  made  for  depreciation. 

The  city  issued  $22,500  in  bonds  in  1S92  for  the  original  in- 
stallation and  $20,000  in  1S98  for  the  commercial  service  addi- 
tion. The  sinking  fund  now  contains  $17,500  of  cash  in  banks, 
drawing  interest  at  4  per  cent,  and  $25,000  of  city  bonds,  also 
drawing  4  per  cent.,  so  that  it  equals  the  bonded  indebtedness 
and  pays  the  interest  until  bonds  come  due.  With  cash  in 
hand,  $1,281  of  unpaid  consumers'  bills,  and  stock  supplies  on 
hand,  the  book  surplus  is  $220,338.33. 

The  income  from  city,  street  and  municipal  departmenl 
lighting  is  $6,612.71;  from  commercial  lighting,  $47,249.4::, 
from  commercial  power,  $18,091.49;  from  interest  accrued  on 
sinking  fund,  $1,633.33;  from  merchandise  and  miscellaneous 
sales  and  insurance  loss  paid,  $2,170.90,  which,  with  an  allow- 
ance of  $156.22  for  probably  uncollectible  accounts,  makes  the 
net  income  $75,601.64. 

Maintenance  cost  $9,114.75,  the  large  item,  much  larger 
than  usual  on  account  of  a  thoro  going  over,  being  $5,102.76 
for  the  oil  engines,  compressors,  etc.  Operation  of  the  power 
plant  cost  $26,184.85,  of  which  the  pay  roll  took  $7,759.15: 
coal,  $6,390.95;  fuel  oil,  $9,280.74;  water  (paid  the  city  water 
department),  $868.19;  oil,  waste,  etc..  $1,182.72;  supplies. 
$703.10.  Distribution  operation  took  $7,997.66,  of  which  the 
pay  roll  took  $2,224.35  and  incandescent  lamps  $5,168.31.  Me- 
ter reading,  testing,  etc.,  took  $1,595.18,  nearly  all  pay  roll. 
Administration  cost  $3,740.11,  of  which  $3,115.33  was  pay  roll. 
Interest  cost  $1,700.  Insurance  cost  $529,  of  which  $504  was 
against  fire  and  $25  on  the  new  electric  truck.  The  total  of 
maintenance  and  operation  was  $50,861.55.  If  we  allow  7% 
per  cent,  depreciation  on  the  $201,078.72  investment  in  the 
plant,  exclusive  of  non-depreciable  items,  the  allowance  will 
amount  to  $15,080.90.  Taxes  are  estimated  to  be  $2,412.94  if 
the  plant  were  owned  by  a  private  company.     This  makes  the 


total  charges  against  the  income  $43,615.30,  and  leaves  a  net 
profit  of  $7,246.25. 

Actually,  the  depreciation  has  been  more  than  taken  care 
of  by  the  investments  made  in  the  plant  from  profits,  and  the 
plant  is  now  a  practically  clear  profit  and  the  allowance  for 
depreciation  need  not  be  taken. 

The  rates  are  said  to  be  less  than  those  of  plants  in  neigh- 
boring cities  under  similar  conditions.  They  are  as  follows: 
To  the  city:  Arc  lamps,  $54  per  year  for  350-watt  lamps; 
intandescents,  $10. SO  a  year  for  70  watts  or  less;  all  night 
every  night.  Municipal  buildings  are  supplied  at  cost  by  me- 
ter, amounting  to  $415.99. 
For  commercial  light: 

9  cents  per  k.w.  hr.  for  first  100 
8  cents  per  k.w.  hr.  for  next  200 
6  cents  per  k.w.  hr.  for  next  200 
5  cents  per  k.w.  hr.  for  all  over  500 
with  a  minimum  monthly  charge  of  55  cents. 

Outside  arcs,  $6  a  month  and  incandescents,  $1.20.     Signs, 
special    20    per   cent,    discount   from    commercial    rates,    with 
minimum  of  $2.22  a  month  on  separate  meter,  and  no  current 
used  between  7  a.  m.  and  6  p.  m. 
For  power: 

5  cents  per  k.w.  hr.  for  first  100 
4  cents  per  k.w.  hr.  for  next  400 
3  cents  per  k.w.  hr.  for  all  over  500 
Minimum  charge,  $1.11 
Prepayment  meters  have  rates  of  10  cents  for  lighting  and 
5  cents  for  power,  with  no  rebates. 

ENGINE  ROOM  of  the  South  Noricalk  electric 
plant,  showing  the  five  steam,  engine  units  in  the 
foreground  and  three  Diesel  oil  engines  in  the 
background. 
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Rebate  of  10  per  rent,  is  allowed  on  regular  rates  if  paid 
within  ten  days. 

Free  carbon  lamp  renewals,  tungsten  lamps  sold  at  less 
than  cost  to  consumers  and  arc  lamps  loaned  free  for  regular 
service. 

The  average  cost  of  power  to  nineteen  consumers,  whose 
bills  were  examined,  was  $18.12  per  rated  motor  horsepower, 
the  motor  ratings  varying  from  4  to  100  horsepower  each,  with 
a  total  of  519  horsepower  at  full  load. 

The  commissioners  make  a  plea  for  lower  rates,  now  that 
the  plant  is  all  paid  for,  and  their  position  is  well  taken.  Not 
all  the  citizens  use  the  electric  light,  and  if  the  profits  of  the 
plant  are  turned  into  the  city  treasury  for  the  reduction  of 
taxes,  the  customers  of  the  plant  are  forced  to  pay  the  taxes 


of  their  neighbors  who  are  not  users  of  electricity  or  are 
users  on  a  smaller  scale.  Since  the  electric  light  plant  is 
operated  as  a  public  utility  and  is  a  practical  monopoly,  the 
customers  being  obliged  to  pay  the  rates  charged,  since  there 
is  no  opportunity  for  competition,  it  is  hardly  fair  to  force 
them  to  pay  more  than  is  necessary  to  meet  the  financial  de- 
mands of  the  plant  and  of  a  reasonable  surplus  fund  to  pro- 
vide for  emergencies. 

The  city  should  receive  some  payment  for  the  burden 
which  the  plant  and  its  operation  puts  on  the  streets,  but  be- 
yond this,  profits  should  be  divided  among  the  consumers  of 
the  current,  either  as  rebates  to  constant  users,  made  at  regu- 
lar intervals  of  possibly  irregular  amounts,  or  as  reductions 
in  rates  to  apply  to  future  consumers. 


PROPOSED  NEW  CHARTER  FOR  NEWARK,  N.  J. 


A  special  committee  of  the  Charter  Revision  Commission, 
consisting  of  City  Counsel  Spaulding  Frazer,  Frank  H.  Som- 
mer  and  Frank  E.  Bradner,  has  prepared  a  draft  of  a  new- 
charter  for  the  city  of  Newark. 

As  contrasted  with  the  commission  form  of  government,  it 
endeavors  to  center  in  the  mayor  the  responsibility  for  all 
administrative  functions.  The  administrative  work  of  the 
city  government  is  apportioned  among  six  departments,  each 
headed  by  a  director  appointed  by  the  mayor  and  subject  to 
removal  by  the  mayor.  The  powers  of  these  directors  include 
the  designation  of  the  duties  of  their  various  subordinates 
and  the  promotion,  reduction,  removal  and  general  disciplin- 
ing of  these  subordinates. 

The  six  departments  are:  Finance,  audits  and  accounts. 
public  safety,  public  health,  public  works  and  public  welfare. 
A  city  purchasing  bureau  is  under  the  department  of  finance. 
and  this  department  also  performs  the  duties  now  performed 
bj  the  comptroller,  the  treasurer  and  the  receiver  of  taxes. 
To  the  department  of  audits  and  accounts  are  assigned  the 
functions  of  the  present  auditor's  office,  to  which  is  added  the 
auditing  of  -  requisitions  on  the  purchasing  bureau.  Public 
safety  has  charge  of  the  police  and  fire  departments.  Public 
health  has  the  administrative  functions  of  the  present  board 
of  health.  Public  works  has  all  the  administrative  functions 
of  the  board  of  works  and  building  department,  the  construc- 
tion and  maintenance  of  all  public  buildings,  the  acquisition, 
sale  and  lease  of  all  city  properties,  and  city  planning.  Public- 
welfare  controls  all  charitable  and  penal  institutions,  city 
charities  and  amusements,  markets,  baths,  parks,  playgrounds, 
shade  trees,  weights  and  measures,  and  general  licenses. 

Directors  of  all  departments  are  required  to  submit,  month- 
ly and  also  upon  request,  reports  of  the  work  and  financial 
conditions  of  their  departments,  and  within  thirty  days  after 
the  expiration  of  every  fiscal  year  similar  reports  for  the 
whole  of  the  year. 

The  council  will  consist  of  five  members  elected  at  large, 
each  to  hold  office  four  years.  One  term  will  expire  each  year 
except  in  one  of  the  four  years,  when  two  will  expire.  The 
council  elects  one  of  its  members  as  president.  He  receives  a 
salary  of  $6,000  a  year.  The  others  get  $5,000  each.  The 
powers  of  the  council  as  to  ordinances  and  resolutions  are 
substantially  those  now  exercised  by  the  common  council, 
board  of  works,  board  of  health  and  shade  tree  commission. 
except  for  the  administrative  functions  of  these  bodies.  The 
council  also  has  the  licensing  power  of  the  present  board  of 
excise.  Here  is  the  home  rule  principle  in  concrete  form.  An 
attempt  has  been  made  to  broaden  the  powers  of  the  legis- 
lative branch  of  the  government,  that  it  will  not  be  necessary 
to  go  to  Trenton  for  the  privilege  of  obtaining  minor  legisla- 


tion of  any  sort.  The  concurrence  of  three  members  of  the 
council  is  necessary  for  valid  action  by  that  body  and  this 
action  is  subject  to  veto  by  the  mayor  within  ten  days.  The 
concurrence  of  four  votes  is  necessary  to  overcome  his  veto. 

BOXDS. 

The  power  of  adopting  the  tax  budget  and  of  issuing  bonds 
other  than  those  in  anticipation  of  taxes,  and  also  the  power 
of  collecting  assessments  for  local  improvements,  is  taken 
away  from  the  common  council  and  vested  in  the  board  of  esti- 
mate, consisting  of  the  mayor,  with  three  votes;  the  director 
of  finance  and  the  president  of  the  council,  with  two  votes 
each,  and  the  remaining  members  of  the  council,  each  with 
one  vote. 

The  board  of  estimate  is  required  to  prepare  a  tentative 
budget,  print  it  and  advertise  public  hearings  on  it  before  its 
final  adoption  prior  to  the  first  of  July  in  each  year.  The 
board  also  has  control  over  the  issuance  of  city  bonds  and  ob- 
ligations other  than  those  referred  to,  and  over  the  municipal 
insurance  fund. 

The  present  board  of  assessment  and  revision  of  taxes  and 
the  commissioners  of  assessment  for  local  improvements  have 
been  combined  in  a  single  board,  to  be  known  as  the  board 
of  taxation  and  assessment,  consisting  of  three  members. 

The  sinking  fund  commission  is  left  practically  as  now. 

The  mayor's  veto  power  over  the  common  council  under 
the  new  charter  is  exactly  the  veto  power  he  has  over  the 
board  of  works. 

In  what  might  be  called  the  "home  rule  section"  of  the  pro- 
posed charter  it  is  provided  that  the  common  council  shall 
have  the  power  to  enact  ordinances  and  resolutions  on  any 
subject  affecting  alone  the  internal  affairs  of  the  city,  "so  far 
as  such  ordinances  and  resolutions  are  not  inconsistent  with 
the  provisions  of  this  act  or  the  general  laws  of  the  state  now 
in  force  or  hereinafter  to  be  adopted:  it  being  the  intention 
of  this  act  to  grant  the  power  to  initiate  and  adopt  all  legis- 
lation reasonably  necessary  or  convenient  for  the  due  govern- 
ment of  its  people  and  the  administration  of  its  affairs  with- 
out the  necessity  of  recourse  from  time  to  time  to  the  legisla- 
ture of  the  state." 

In  the  section  relating  to  the  sinking  fund  commission 
this  provision  occurs:  "If  at  any  time  it  shall  appear  that  the 
funds  available  to  such  commission  from  all  sources  for  the 
purpose  of  paying  bonds  at  their  respective  maturities  shall 
exceed  the  amount  reasonably  necessary  to  make  such  pay- 
ments at  the  respective  maturities  of  such  bonds,  the  sinking 
fund  commissioners  may  by  resolution  determine  the  amount 
of  such  receipts  in  excess  of  the  amounts  required  by  them 
for  the  purposes  aforesaid,  and  may  pay  over  such  excess  in 
any  year  into  the  general  treasury  of  the  city." 

Octobi  r,   I97S 
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Electrolytic  Sewage  Treatment  Plant 

AT  DURANT,  OKLAHOMA. 

By  W.  L.  Benham,  Consulting  Engineer,  Oklahoma  City,  Okla. 


The  designing  engineer  of  this  elet 
trolytic  sewage  treatment  plant  /jives  a 
brief  description  of  its  design  and  full 

extracts  Irani  the  report  of  the  results 
of  its  operation  by  tin-  state's  bacteriolo- 
gist. Figures  of  cost  are  not  given  in 
detail,  but  the  east  for  electric  current 
is  estimated.  Further  experiment  to 
ascertain  methods  of  increasing  ef- 
ficiency without  excessive  cost  are  sug- 
gested in  the  report  and  the  article. 


IN  the  early  part  of  1914,  the  council  of  the  city  of  Durant, 
Okla.,  decided  to  huild  a  modern  sewage  treatment  plant 
to  take  care  of  the  increasing  needs  of  the  municipality 
for  the  treatment  of  sewage,  and  after  considerable  investiga- 
tion it  was  decided  to  build  an  "electrolytic"  treatment  plant. 
The  site  was  located  northeast  of  the  city  on  ground  at  such 
an  elevation  that  the  effluent  from  the  plant  could  be  emptied 
into  a  small  creek,  which  is  always  dry  except  during  rainy 
periods.  The  sewage  is  carried  to  the  plant  by  two  separate 
main  outfall  lines.  The  plant  was  put  in  operation  in  August, 
1914,  during  a  very  dry  period,  and  after  some  time  it  was 
decided  to  have  a  test  made,  which  would  show  the  efficiency 
of  the  treatment.  During  the  month  of  August,  under  the 
direction  of  L.  G.  Lautzenhiser,  of  the  Electro-Sanitation 
Company,  Los  Angeles,  Cal.,  continued  series  of  tests  were 
made  by  Prof.  Louis  A.  Turley,  at  that  time  state  bacteriolo 
gist  of  Oklahoma,  and  a  report  was  made  by  him  covering  his 
findings. 


The  plant  is  a  combination  of  a  two-story  settling  basin,  a 
storage  reservoir,  generator  house,  trough  house  where  the 
electrolytic  troughs  are  located,  and  a  sludge  bed. 

The  settling  basin  is  of  reinforced  concrete,  30  by  40  feet 
inside  measurement  and  12  feet  deep.  The  bottom  of  these 
basins  is  composed  of  fifteen  inverted  pyramids  in  the  form 
of  hoppers,  and  each  is  provided  with  a  bottom  drain  so  ar- 
ranged that  sludge  can  be  drained  out  onto  the  sludge  bed  or 
into  the  adjoining  creek.  This  arrangement  is  accomplished 
by  means  of  valves  placed  in  manholes  outside  of  the  basin. 
The  drain  pipes  and  valves  are  so  arranged  that  the  trans- 
verse hoppers  or  bottoms  can  be  drained  in  sets  of  three  at  a 
time,  there  being  five  manholes  with  two  valves  in  each.  It 
was  the  idea  that  sufficient  drainage  could  be  accomplished 
with  a  much  less  depth  than  if  fewer  drains  were  provided, 
and  to  permit  the  rutin'  basin  to  be  drained  at  times  when  it 
might  become  necessary,  due  to  sludge  deposits,  to  clean  out 
the  basin,  a!so  to  inspect  the  interior  at  any  time.  The  bed 
of  the  creek  is  about  2  feet  lower  than  the  bottom  of  the  hop- 
pers, thus  providing  ample  fall.  These  drains  are  cast  iron 
bell  and  spigot  pipe,     8  and  In  inches  in  diameter. 

Above  the  drainage  hoppers  at  a  distance  of  about  3  feet 
were  constructed  Y-shaped  troughs  or  hoppers,  which  extend 
across  the  basin  at  right  angles  to  the  long  side.  The  apex 
of  these  troughs  is  G  feet  below  the  top  wall  of  the  basin  and 
4  feet  below  the  water  level.  The  bottoms  of  the  troughs  are 
8  feet  9  inches  below  the  water  level.  The  side  of  each  trough 
or  hopper  at  the  bottom  overlaps  by  about  6  inches  the  other 
side,  so  as  to  prevent  any  solid  matter  from  rising  to  the  sur- 
face, due  to  gas  bubbles.  At  the  apex  of  the  troughs  are  pro- 
vided fourteen  vents  so  arranged  as  to  allow  the  scum  and 
gases  to  rise  to  the  surface.  These  vents  are  S  feet  apart  on 
centers,  and  at  the  apex  of  each  trough  there  is  provided  a 
scum  drain  of  8-inch  cast  iron  pipe  equipped  with  a  valve,  so 
that  scum  or  floating  sludge  can  be  carried  off  from  time  to 
time  to  the  sludge  bed.     The  hoppers  are  constructed  of  2  by 
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EXTERIOR  VIEW  o)  I  Ii  trolyt  -■  age  treat- 
ment plant  at  Durant,  Okla.  Settling  basin  in 
rear.  Motor-generator  room  Midi  r  sloping  roofs 
in  center.     Electrolytic  apparatus  in   building  in 

front.     Effluent  to  creek  at  left. 


& 


C-inch  oak  tongue  and  grooved  lumber,  as  are  also  the  vertical 
vents. 

The  storage  basin  is  of  reinforced  concn  te  and  of  7 
-aliens  capacity.  The  idea  of  this  basin  is  to  allow  the 
effluent  from  the  settling  basin  to  be  stored  up  and  to  permit 
the  sewage  to  be  treated  intermittently,  thus  avoiding  the 
necessity  of  running  the  plant  continuously.  The  basin  was 
designed  with  a  view  of  taking  care  of  the  night  flow. 

Above  the  storage  basin  is  a  motor  generator  house  or 
room  in  which  are  placed  the  generators.  These  generators 
are  composed  of  three  separate  units,  specially  designed  so  as 
to  generate  current  at  the  rate  of  400  amperes  and  4  volts.  A 
separate  switchboard  is  provided  for  each  generator,  on  which 
are  mounted  ammeters,  voltmeters  rheostats,  starting  boxes 
and  switches. 

From  the  storage  basin  the  sewage  is  conducted  to  the 
electrolytic  troughs,  which  are  housed  in  a  brick  building. 
The  flow  is  controlled  by  means  of  valves  at  the  upper  end 
of  each  trough.  There  are  three  troughs  holding  the  elec- 
trodes, these  troughs  being  30  feet  long,  22  inches  wide  and 
is  inches  deep,  inside  measurement.  From  the  troughs  the 
sewage  empties  into  a  concrete  open  channel,  thence  is  car- 
ried to  a  manhole  into  the  creek.  A  flap  valve  is  provided  at 
the  creek  to  prevent  the  backing  up  of  flood  water. 

At  the  side  of  the  trough  house  is  located  the  sludge  bed 
20  Eeel  wide,  4m  feet  long  and  3  feet  deep.  This  trough  is 
provided  with  underdrains,  which  consist  of  6-inch  vitrified 
sewer  pipe  laid  with  open  joints.  On  top  of  these  drains  is 
selected  sand.  The  subdrains  are  connected  with  an  outfall 
line  to  the  creek,  which  is  also  provided  with  a  valve  to  pre- 
vent the  backing  up  of  water  from  the  creek. 

The  process  of  treatment  is  as  follows: 

Sewage  from  the  mains  is  discharged  into  a  concrete  chan- 
nel extending  the  full  length  of  the  settling  basin  and  is  ad- 
mitted to  the  basin  by  means  of  five  conduits,  open  at  the  top, 
which  descend  thru  the  wall  of  the  chamber  and  open  into 
a  little  below  the  level  of  the  apexes  of  the  hoods  or 
troughs  and  between  them.  The  tank  was  designed  with  a 
view  of  retaining  the  sewage  for  a  2-hour  period  based  on 
one-eighth  of  the  average  flow,  and  tests  have  shown  that  this 
result  has  been  accomplished.  Accurate  gagings  of  sewage 
were  taken  before  the  tank  was  designed.  The  sewage  flows 
from  the  entrance  chamber  across  to  the  other  side  and  into 
another  concrete  channel  or  flume  bracketed  to  the  side  wall, 
it  being  necessary  for  the  sewage  to  flow  over  weirs  into  this 
channel. 

From  the  settling  basin  or  compartment  and  thru  the 
bracketed  channel  the  sewage  flows  to  the  reservoir  or  equaliz- 
ing basin  and  is  stored  there  until  the  basin  is  filled.  Then 
the  treatment  process  is  started  and  the  sewage  is  admitted  to 
the  electrolytic  troughs,  where  it  is  allowed  to  flow  thru  each 
trough  at  the  rate  of  about  7,000  gallons  per  hour,  which  rate 


has  been  demonstrated  to  give  the  best  results.  The  troughs 
may  be  operated  separately  or  all  at  one  time. 

There  are  ten  sets  of  electrodes  in  each  set,  consisting  of 
twenty-seven  plates  %  inch  in  thickness  and  separated  from 
each  other  by  a  vulcanized  rubber  bushing.  These  electrodes 
sets  are  suspended  by  means  of  bars  from  side  of  the  trough 
and  connected  to  bus-bars  extending  along  the  side.  Metal 
baffles -are  provided  in  each  trough,  so  as  to  divert  sewage  thru 
plates  and  eliminate  dead  pockets.  On  top  of  each  plate  is  a 
copper  strip  bent  over  each  plate.  The  accompanying  draw- 
ings show  the  general  construction  of  the  plant  as  a  whole, 
and  should  be  readily  understood. 

The  following  is  abstracted  from  the  report  of  Prof.  J.  A. 
Turley,  dated  September  5,  1914: 

Durant  was  selected  as  the  place  to  make  the  tests  on  ac- 
count of  the  character  of  its  preliminary  treatment  of  the 
sewage. 

Durant's  population  is  about  7,500.  It  has  separate  sewers 
with  434  connections  with  the  domestic  system,  including  two 
laundries,  five  hotels,  six  boarding  houses,  six  restaurants, 
five  confectioneries  with  soda  fountains,  and  five  drug  stores 
with  soda  fountains,  and  no  trade  wastes  other  than  the 
laundries.  After  a  heavy  rain  the  sewage  becomes  a  mass  of 
heavy  mud.  on  account  of  the  dirt  that  is  washed  thru  the 
manholes,  and  a  considerable  quantity  of  ground  water  seeps 
thru  the  walls  of  the  manholes  into  the  sewers. 

The  average  daily  quantity  of  sewage  is  estimated  at  428,- 

.illons.   about    20.000   gallons   per    day    coming   from    the 

laundries.  The  sewage  from  the  laundries  is  fairly  uniform, 
and  contains  a  washing  compound  known  as  "Wyandot," 
which  is  a  soda  preparation.  The  sewage  from  other  sources 
is  most  variable  in  amount  and  character.  Besides  the  usual 
kitchen  and  bathroom  wastes,  all  manner  of  articles  that  can 
be  gotten  into  the  sewer  come  to  the  plant.  These  include 
newspapers,  cloths,  vegetable  and  fruit  refuse,  drawings  of 
fowls  and  various  insoluble  matter.  Of  course,  a  large  part 
of  these  was  caught  by  the  screen  and  in  the  inlet  channel, 
but  a  considerable  amount  passed  thru  the  screen  and  into 
the  chamber.  Ground  water  dilutes  it  considerably  at  times, 
especially  during  and  for  a  day  or  two  after  a  heavy  rain. 

The  solid  matter  in  the  sewage  was  quite  variable  at  differ- 
i  ut  times  during  the  twenty-four  hours.  The  sewage  in  the 
chamber  was  comparatively  clear  and  free  from  solid  matter 
early  in  the  morning,  so  that  some  mornings  the  chamber 
might  easily  have  been  mistaken  for  the  reservoir  of  the  city 
waterworks.     About  9:30  the  sewage  began  to  be  murky,  and 
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PLAN  of  electrolytic  sewage  treatment  plant  at 
Ihirant.  Okla.  Settling  basin  at  left.  Reservoir 
and  equalizing  basin  in  center.  Electrolytic 
troughs  at  right. 
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the  solid  matter  to  increase.  This  increase  continued  until 
5:00,  at  which  hour  we  usually  left  the  plant,  and  it  probably 
extended  into  the  night.  But  some  time  during  the  night  after 
the  kitchen  wastes  for  the  day  have  been  turned  into  the 
sewer,  the  sewage  began  to  clear. 

In  the  description  of  the  chamber  above  given,  mention 
was  made  of  the  fact  that  the  solid  matter  on  being  dis- 
charged into  the  chamber  would  sink  and  pass  under  the 
hoods.  In  general  this  was  the  result,  but  it  did  not  wholly 
v.  ork  out  in  practice.  The  greater  part  of  the  solid  matter 
did  settle  to  the  bottom,  but  a  considerable  part  of  it  rose  to 
the  top  and  floated  about  as  scum. 
This  took  place  to  such  a  degree  that 
it  was  necessary  to  skim  the  chamber 
frequently,  and  the  odor  of  this  matter 
decaying  on  the  surface  was  at  times 
quite  offensive.  Besides  these  objec- 
tions, this  solid  matter  passed  over 
the  weir,  and  so  went  to  the  electro- 
lytic troughs,  and,  of  course,  passed 
thru  them  little,  if  any,  changed,  and 
appeared  with  the  treated  effluent  as 
raw  sewage  at  the  discharge  of  the 
latter  into  the  stream  bed.  No  system 
of  purification  could  be  expected,  in 
the  time  the  sewage  was  passing  thru 
the  troughs,  to  dispose  of  decomposed 
pieces  as  large  as  a  marble,  as  were 
many  of  the  pieces  noticed.  This  con- 
dition was  observed  when  the  plant 
was  first  visited,  and  its  significance 
as  affecting  the  effluent  was  fully  ap- 
preciated; but  it  was  thought  best  to 
test  the  plant  as  it  was  before  suggest- 
ing any  changes.  Accordingly,  the 
testing  was  begun  as  soon  as  possible, 
and   the   tests   included   in   the   "First 
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series"  below  are  thus:-  made  with  the 
plant  in  this  condition.  At  the  end  of 
this  series  it  was  suggested  to  the  au- 
thorities that  the  condition  should  be 
changed.  It  was  further  suggested 
that  this  could  be  accomplished  by  run- 
ning chutes  from  the  orifices  into  the 
chamber  to  conduct  the  entire  sewage 
under  the  hoods,  where  all  the  solids, 
the  floating  as  well  as  the  heavier, 
could  be  confined,  thus  avoiding  the 
scum  and  the  carrying  over  of  undi- 
gested solids  to  the  treating  troughs. 

This  suggestion  was  carried  out, 
and  it  was  found  that  not  only  was 
the  scum  done  away  with  and  the  raw 
floating  matter  arrested,  but,  better  cir- 
culation in  the  settling  chamber  was 
established.  This  was  also  increased 
by  cutting  recesses  2  feet  wide  and  6 
inches  deep  in  the  wall  of  the  weir  to 
the  discharge  channel.  These  recesses, 
five  in  number,  were  cut  in  line  with 
the  vent  flues  rising  from  the  apexes 
of  the  hoods.  The  water  level  was 
thus  lowered  about  4  inches,  and  the 
period  of  retention  slightly  reduced. 

STABILITY    TESTS. 

Methods  and  Apparatus. 

The  methods  employed  in  making  the  tests  were  the  ■meth- 
ods recommended  by  the  American  Public  Health  Association 
in  the  edition  of  their  report  on  "Standard  Methods  for  the 
Examination  of  Water  and  Sewage." 

For  the  testing  of  the  stability  of  the  sewage,  treated  and 
untreated,  Merck's  methylene  blue  was  employed  as  an  indi- 
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DETAILS  OF  ELECTRODE  SETS,  shoiving 
plan  side  elevation  and  cross-section  of  electrode 
/, lutes  in  trough.  In  upper  right-hand  corner  are 
plan  and  section  of  the  empty  trough,  showing 
its  construction. 
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catoc  using  the  medicinal  zinc  salt.  As  these  were  field  tests, 
the  samples  were  incubated  at  the  best  available  temperature, 
which  was  26  deg.  C,  lowering  the  stability  index  as  the  de- 
colorization  of  the  methylene  blue  was  effected  considerably 
faster  at  this  temperature  than  it  would  have  been  at  20  deg. 

In  the  following  tables  all  treated  samples  were  taken  from 
the  discharge  end  of  the  electrolytic  troughs;  and  the  flow 
was  considered  normal  when  the  depth  of  the  water  over  the 
weir  at  the  end  of  the  trough  was  Wz  inches.  A  reduced  flow 
means  an  amount  less  than  this.  When  no  depth  of  flow  is 
mentioned  the  discharge  was  normal. 

The  figures  in  the  third  column  refer  to  the  hour  of  day  at 
which  the  methylene  blue  was  added  and  the  incubation  begun, 
which  was  always  as  soon  as  possible  after  the  samples  were 
taken.  How-ever.  a  full  set  was  taken  before  any  were  in- 
cubated. 


Kiving  a  bad  character  to  the  sewage  effluent,  from  the  troughs. 

The  sewage  contained  a  very  high  percentage  of  dissolved 
solids,  in  part  due  to  the  water  used  in  flushing,  and  to  that 
entering  the  sewers  from  the  connections  with  the  system, 
which,  altho  city  water,  had  a  high  chemical  content.  But 
for  the  most  part  it  was  due  to  the  dilution  of  the  sewage,  to 
the  time  of  day,  and  to  an  extent  to  the  day  of  the  week. 

The  effect  of  the  ground  water  is  noticeable  in  tests  Nos. 
6,  33,  34  and  35.  This  effect  was  of  variable  duration,  in  pro- 
portion to  the  severity  of  the  rain,  but  it  began  to  disappear 
the  second  day  after  the  rain,  and  by  the  third  day  it  was 
scarcely  noticeable.  The  effect  of  the  time  of  day  is  illus- 
trated in  tests  Nos.  23  and  26;  also  in  Xos.  17  and  19.  The 
effect  of  the  day  can  be  seen  in  tests  Nos.  19  and  21. 

To  meet  these  conditions  three  courses  were  open:  First, 
to  artificially  dilute  the  sewage  at  times  when  it  was  not  di- 
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D 

Ue 

C 

irrent 

Day 

Hr 

Amps. 

Volts 

8/10 

3 

8/10 

3 

8/10 

3 

20u 

:'. 

8/12 

10 

8/12 

11 

8/12 

11 

300 

5 

8/14 

12 

8/14 

12 

8/14 

12 

300 

5 

8/15 

11 

8/15 

11 

8/15 

11 

300 

4.2 

8/15 

11 

400 

5.5 

8/16 

11 

8/16 

11 

350 

5 

8/17 

11 

8/17 

11 

300 

5 

8/17 

4 

8/17 

4 

300 

4.2 

sis 

5 

8/18 

5 

3  00 

•' 

8/24 

11 

8  '24 

11 

200 

I  "i 

8/24 

4 

8/24 

4 

200 

3.7 

8/24 

4 

200 

3.7 

8/25 

4 

S/25 

4 

300 

4.7 

8/26 

4 

8/26 

4 

300 

1  8 

8/26 

4 

300 

4.2 

8/28 

8  28 

6 

300 

5 

s  '28 

6 

300 

5 

S/28 

7 

300 

5.2 

8/29 

8/29 

300 

4.8 

8/29 

5 

300 

4.8 

8/31 

4 

8/31 

4 

300 

5 

8/31 

4 

360 

5  s 

8/31 

4 

::imi 

Source 
ni  Sample 

FIRST 

Last  manhole 
Reservoir 
Trough   No.    1 
Last   manhole 
Reservoir 
Trough  No.    1 
Last  manhole 
Reservoir 
Trough  No.    1 
Last  manhole 
Reservoir 
Trough  No.    1 
Trough  No.    1 
Reservoir 
Trough  No.    1 
Reservoir 
Trough  No.    1 
Reservoir 
Trough  No.    1 
Reservoir 
Trough  No.    1 


SECONIl    SERIES 

Reservoir 
Trough   No.    1 
Reservoir 
Trough  Nn.    1 
Trough   No.    3 
Reservoir 
Trough   No.    1 
Reservoir 
Trough  No.    1 
Trough  No.   3 
Reservoir 
Trough   No     I 
Trough   No.   3 
Trough   No.    1 
Reservoir 
Trough  No.    1 
Trough  No.    1 
Reservoir 
Trough    No.    1 
Trough  No.    1 
Trough   Nn.    1 


Clear 

Clear 

Tinted 

Clear 

Clear 

Blue 

Clear 

Clear 

Tinted 

Clear 

Clear 

Clear 

Clear 

Clear 

Clear 

Clear 

Blue 

Clear 

Clear 

Clear 

Clear 


i  Near 
i  Hear 
Clear 
Clear 
Clear 
Clear 
i  'Var 
Clear 
Clear 
Clear 
clear 
Tin  ti.l 
i  'lear 
Blue 
i  -li  in- 
Clear 
Blue 
i  :iear 
Clear 
C'ear 
i  Hear 


Monday  morning 
Monday  morning 
Monday  afternoon 
Monday  afternoon 


Monday 
Monday 

Monday 
Monday 
Monday 


Blow  l-  normal 
Flow   2    3   normal 


Samples  1,  2,  4,  5  and  7  were  left  at  the  field  laboratory 
over  night,  and  were  clear  a  little  after  7:00  the  following 
morning,  none  having  held  the  color  more  than  twenty  hours. 

Xo  average  of  the  stability  numbers  obtained  will  give  any 
fair  idea,  either  of  what  the  plant  in  Durant  is  doing  or  of 
what  the  electrolytic  process  will  do  toward  purifying  sewage 
effluent. 

As  soon  as  the  first  treated  sample,  Xo.  :!,  had  decolorized, 
it  was  seen  that  200  amperes  was  not  current  enough  to  pro- 
duce a  desirable  stability  in  the  effluent:  consequently,  300 
was  tried,  then  400,  350  and  later  360;  but  it  was  found  that 
any  amperage  above  300  did  not  give  enough  better  results,  if 
any  better,  to  make  up  for  the  use  of  the  additional  current. 

The  changes  made  in  the  structure  of  the  settling  chamber 
had  no  effect  on  the  character  of  the  sewage,  so  far  as  the 
content  capable  of  being  affected  by  the  treatment  was  con- 
cerned; but  they  did  get  rid  of  the  lumps  of  undigested  mat- 
ter and   of  all   kinds  of  floating  objects,   making  odors   and 


luted  by  rains;  second,  to  increase  the  electric  charge:  third, 
to  prolong  the  treatment.  Artificially  diluting  the  sewage 
would  require  the  addition  of  flush  tanks  in  the  uptown 
system,  or  the  addition  of  water  at  the  plant,  both  of  which 
would  be  expensive.  There  was  a  limit  beyond  which  the  in- 
crease in  current  does  little  if  any  good.  There  were  two 
means  of  increasing  the  duration  of  the  treatment:  Length 
ening  the  troughs,  the  addition  of  more  batteries,  or  reducing 
the  amount  of  sewage  flowing  thru  the  troughs,  which  would 
mean  a  longer  retention  and  more  treatment.  This  was  a  very 
simple  experiment,  and  the  one  that  entailed  no  outlay  of 
money. 

The  effect  of  thus  reducing  the  quantity,  and  the  conse- 
quent prolongation  of  the  treatment  of  the  sewage  can  be  seen 
by  comparing  test  No.  30  with  No.  31,  No.  35  with  No.  33,  and 
No.  38  with  No.  37.  Enough  tests  were  made  to  demonstrate 
that  by  a  proper  increase  in  the  duration  of  the  treatment  a 
perfectly  stable  effluent  could  be  discharged  from  the  troughs 
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under  the  most  adverse  conditions.  The  only  objection  to  this 
reduction  in  the  flow  would  be  that  the  sewage  coming  to  the 
plant  might  not  be  handled  fast  enough.  But  this  can  be 
overcome  to  a  great  extent  by  increasing  the  flow  at  such 
times  as  the  sewage  is  low  in  dissolved  solids;  e.  g..  in  the 
morning.  The  necessity  of  much  reduction  in  the  flow  could 
probably  also  be  avoided  by  placing  the  electrode  plates  of  the 


tubes  for  gas,  and  into  litmus  milk.  The  results  of  these  in- 
oculations were  carefully  watched.  Readings  of  the  agar  plates 
were  made  at  twenty-four  hours  and  at  forty-eight  hours:  the 
gas  analyzed  for  the  H:CO,  proportions  and  all  results  re- 
corded, as  shown  in  the  following  table,  and  in  greater  detail, 
in  the  table  on  the  last  page  of  this  report.  The  sample  num- 
bers in  the  tables  correspond. 


BACTEIIIul,!  if'.IOAL  TABLE 


Sour*  e 
of  Sample 


8/15 
8/15 

S/15 
8/17 
8/17 
8/17 
S/18 
8/18 
8/18 


8/24 

8/24 

8/24 

8/25 

8/25 

8/25 

8/28 

8/28 

8/29 

S/29 

8/31 

8/31 

9/1 

9/1 

9/2 

9/2 

9/2 

9/3 

9/3 


300 
300 
300 


300 
300 
300 
300 
300 


FIRST    SERIES 

Last  manhole  9360000 
Reservoir  Spoiled 
Trough  No  I  1  0  10000 
Last  manhole  1301 1 


Reservoir 

9000000 

Trough   No. 

1       550000 

Last  manln 

le     1600000 

Reservoir 

1900000 

Trough  No. 

1       400000 

SECOND   SERIES 

Last  manhc 

le    5100000 

Reservoir 

2800000 

Trough  No. 

I       800000 

Last  manhi 

le    34 

Reservoir 

HH mi 

Trough  No. 

1       >,' 

Reservoir 

2200000 

Trough  No. 

1       750000 

Reservoir 

3700000 

Trough  No. 

1       450000 

Reservoir 

3  : 0 

Trough  No. 

1       150000 

Reservoir 

1400000 

Trough  No. 

1       25 ii 

Reservoir 

54000MM 

Trough   No. 

1       150000 

Trough  No. 

1        150000 

1 teservoir 

2400000 

Trough  No. 

1        500000 

Trough   No. 

1        200000 

Average 

9  4 

79; 


89 
66% 
88% 
95 


iooooo 

23000 
None 

2 in 

250000 

None 
360000 
270000 

16000 


350  000 
290000 
21500 
320000 

::r,iiiiiii) 

8 1 

390000 

8000 
590000 

5500 
130000 

1000 
210000 

150m 
I2H 

3500 

1500 

220000 

11000 

2500 


100%        Normal 

100%        Normal 

''  I         Normal 


98% 

Normal 

99% 

'  ■_.   Normal 

99% 

2/3  Normal 

99% 

1  -    Normal 

99% 

Vi    Normal 

97% 
99% 

Norma! 
%  Normal 

95% 

99% 

97.7% 

Normal 
r-j    Normal 

batteries  closer  together,  thus  doing  away  with  some  resist 
ance  to  current;  and  with  successful  removal  of  solid  matter 
in  suspension,  and  floating  matter,  there  is  no  necessity  for 
plates  being  so  far  apart. 

BACTERIOLOGICAL    TESTS. 

An  incubator  was  constructed  at  the  plant  by  taking  two 
tight  boxes,  one  about  3  inches  larger  in  all  its  dimensions 
than  the  other.  These  boxes  were  lined  on  the  inside  with 
heavy  cardboard  from  large  packing  cartons.  The  heat  was 
furnished  by  two  electric  lights  in  the  outer  box.  The  regu- 
lation of  the  temperature  was  accomplished  by  means  of  an 
electric  thermo-regulator,  which  employs  the  differential  ex- 
pansion of  metal.  When  the  incubator  was  finished  and  con- 
nected it  was  regulated  at  37.5  deg.  C,  and  did  not  vary  one 
degree  during  the  entire  set  of  experiments. 

The  dry-air  sterilizer  was  an  oven  for  a  two-burner  gaso- 
line stove  on  a  one-burner  blast  stove  with  a  vertical  flame. 
The  water  with  which  to  make  dilutions  was  sterilized  in  an 
enameled  coffee  pot,  being  for  the  most  part  rain  water  caught 
during  storms  in  a  clean  vessel  placed  in  the  open,  the  re- 
mainder of  the  water  for  dilutions  coming  from  a  well  52  feet 
deep.  Every  precaution  was  taken  to  avoid  bacteria  gaining 
entrance  to  the  vessels,  the  media  and  the. diluting  water. 
Nevertheless,  it  is  not  only  possible,  but  probable,  that  some 
bacteria  did  gain  entrance  from  the  air,  as  it  was  impossible 
to  avoid  drafts,  more  or  less  dust-laden,  and  the  difference  in 
the  per  cent,  reduction  between  the  total  content  and  the  acid 
bacteria,  as  shown  in  the  following  table,  is,  in  a  large  meas- 
ure, due  to  this  fact. 

It  was  not  possible  under  the  circumstances  to  follow  either 
method  "A"  or  method  "B"  as  recommended  by  the  American 
Public  Health  Association.  Accordingly,  the  samples  of  sew- 
age were  diluted  and  inoculations  made  into  nutrient  agar 
plates  for  total  count,  into  litmus  lactose  agar  plates  for  acid 
colonies,  into  dextrose  broth  and  bile  broth,  in  fermentation 


The  above'  samples  were  taken  at  the  same  hour  that  the 
samples  for  the  stability  tests  were  taken,  and  under  the  same 
conditions;  but  as  the  stability  tests  were  begun  some  days 
earlier  than  the  bacterial  tests,  and  from  a  different  series,  the 
numbers  of  the  samples  do  not  correspond.  They  should  he 
compared  by  the  date  and  hour. 

In  samples  Nos.  1,  2  and  3,  the  dilution  used  for  the  total 
count  was  one  in  ten  thousand  for  the  treated  and  untreated 
alike,  and  the  dilution  for  the  other  cultures  was  one  in  one 
thousand.  This  was  considered  too  low  for  the  total  count, 
and  in  the  case  of  the  treated  sample,  too  high  for  the  other 
cultures.  The  second  set  of  samples  Nos.  4,  5  and  6  were 
handled  differently.  The  untreated  samples  were  diluted  one 
in  1,000,000  for  the  total  count,  and  one  in  10,000  for  the  other 
cultures.  The  treated  sample  was  diluted  one  in  50,000  for 
the  total  count,  and  one  in  500  for  the  other  cultures.  The 
dilution  of  the  untreated  samples  was  one  in  100,000  for  the 
1 1 'i nl  count.  The  dilution  of.  the  treated  samples  as  applied 
to  the  second  set  seemed  to  be  right,  except  during  the  latter 
part  of  the  work,  when  the  flow  was  reduced;  but  as  the  time 
was  short  and  the  facilities  did  not  admit  of  the  necessary 
experimentation,  the  same  dilution  was  continued  thruout. 
If  a  lower  dilution  had  been  used  for  these  samples,  no  doubt 
a  more  accurate  result  would  have  been  obtained. 

The  computation  of  the  reduction  of  the  total  bacterial  con- 
tent in  the  first  set  of  samples  is  based  on  the  bacterial  con- 
tent of  the  sample  taken  from  the  manhole,  as  the  sample 
taken  from  the  reservoir  contained  an  organism  that  grew  so 
rapidly  that  it  concealed  many  other  colonies  of  slower  grow- 
ing bacteria.  The  same  organism  was  met  with  several  times 
later,  and  it  always  covered  at  least  one-third  to  one-half  of 
the  plate  in  twenty-four  hours.  In  the  case  of  the  litmus 
lactose  agar  plates,  some  of  the  colonies  that  appeared  blue  in 
twenty-four  hours  had  lost  their  color  by  forty-eight  hours. 
And  in  some  cases  by  forty-eight  hours  some  of  the  red  colonies 
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were  overgrown  and  obscured,  so  that  in  a  number  of  cases 
more  red  colonies  were  evident  at  the  end  of  twenty-four  hours 
than  at  the  end  of  forty-eight  hours. 

Mention  has  already  been  made  of  the  probability  of  ex- 
traneous contamination  gaining  access  to  the  cultures  during 
the  manipulations  of  diluting  and  planting.  This  is  not  en- 
tirely speculation,  for  mold  was  frequently  found  on  the  plates. 
The  presence  of  this  contamination  is  the  most  probable  ex- 


total  content  and  3  per  cent,  in  the  acid  bacteria.  But  when 
the  reduction  was  already  so  great  as  it  was  in  the  case  of  the 
acid  bacteria,  it  is  hardly  to  be  wondered  at,  as  it  is  far  more 
difficult  to  get  rid  of  the  last  two  or  three  per  cent,  than  it  is 
to  raise  the  percentage  to  that  point.  So  that,  while  the  re- 
sults of  reducing  the  flow  are  not,  on  their  face,  very  flattering, 
they  mean  more  than  a  much  greater  increase  in  percentage 
would  if  the  percentage  were  not  already  so  high. 


DETAILS  OF   BACTERIOLOGICAL,  TESTS 


Electrolytic  Treatment  of  Sen  asi'. 


Durant,  Oklahoma,  August  and  September,  1914. 


Limus  Lactose  Agar  Dextrose   Broth  Bile    Broth 


Litmus  Milk 


Sample         No.  of  Colonies  No.  of  Colonies  48  hrs.  48  hrs. 

No.      Dilution       24  hrs.      48  hrs.  Dilution  24  hrs.      48  hrs.   %  Gas    H  :C02       %  Gas       H  :C02        Condition 


1 :10000 
1  :10000 
1  :10000 
1 :iooonoo 

1  :1000000 
1  :50000 
1  :100000 
1  :100000 
1 :50000 


936 

Plate  ruined 

102 


1:1000 
1:1000 
1  :1000 
1  :10000 
1  .10000 
1:500 
1  :10000 
1  :10000 
1:500 


1:100000  17  51  1:10000 

1:100000  14  28  1:10000 

1:50000  10  16  1:500 

1:100000  23  34  1:10000 

1:100000  44  61  1:10000 

1:50000  13  13  1:500 

1:100000  18  22  1:10000 

1  :50000  12  15  1 :500 

1:100000  22  37  1:10000 

1  :50  hi  3  9  1  :500 

1:100000  25  33  1:10000 

1:50000  2  3  1:500 

1:100000  7  14  1:10000 

1:50000  1  5  1:500 

1:100000  39  54  1:10000 

1:500CO  3  3  1:500 

1  :50000  2  3  1  :500 

1:100000  24  24  1:10000 

1:50000  10  10  1:500 

1:50000  3  4  1:500 
The  reading  of  the  Milk  Cultures  of  1, 


FIRST    SERIES 


None     None      None 


None     None 


SECOND   SERIES 


11    Obliterated  70 

13   Obliterated   6S 

1  2      None 


12   Obliterated   65 


2:1 

'9:5 

'5:3 

'4:3 
5:2 
7:4 
2  :1 
3:2 


Coagulated 
Coagulated 
Precipitated 
Precipitated 
Coagu'ated 
Coagulated 
Coagulated 
Coagulated 
Coagulated 


Coagulated 
Coagulated 
Coagulated 
Coagulated 
Coagulated 
Coagulated 
Coagulated 
Precipitated 
Coagulated 
Coagulated 
Coagulated 
Coagulated 
Coagulated 
Coagulated 
Ooagu'ated 
Coagulated 
Coagulated 
Coagulated 
Coagulated 
Precipitated 
and  3  was  taken  at  the  end  of  24  hours.     At  48  hours  it  had  not 


Acid 
Acid 
Neutral 
Litmus  Reduced 
Acid 
Acid 
Acid 
Acid 
Acid 


Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Neutral 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Alkaline 
changed. 


24  Hours 
24  Hours 
48  Hours 
24  Hours 
24  Hours 
24   Hours 


24  Hours 
24  Hours 
24  Hours 


48  Hours 
24  Hours 
48  Hours 
48  Hours 
48  Hours 
24  Hours 
48  Hours 
48  Hours 
48  Hours 
24  Hours 
24  Hours 
4S  Hours 
24  Hours 
24  Hours 
24   Hours 


planation  of  the  low  reduction  of  the  total  bacterical  content, 
as  also  the  lack  of  uniformity  in  the  amount  of  reduction  of 
the  total  content.  So  the  reduction  of  the  acid  bacteria  can 
be  taken  as  a  more  exact  index  of  the  reduction  of  bacteria  by 
the  process,  for  the  reason  that  the  likelihood  of  any  acid 
bacteria  being  borne  by  air  and  dust,  especially  in  this  par- 
ticular instance,  is  so  remote  that  we  are  safe  in  assuming 
that  all  of  those  appearing  in  the  cultures  were  in  the  sewage. 

It  will  be  noticed  in  the  above  table  that  the  dilution  of 
the  sewage  by  rain  had  little  if  any  effect  on  the  bacterial  con- 
tent, a  fact  that  was  due  to  the  addition  of  bacteria  to  the 
rain  water  on  its  way  to  the  sewer  from  the  streets  and  soil, 
and  also  in  part  to  the  fact  that  the  dilution  preserved  some 
of  the  bacteria  that  would  have  been  killed  by  the  putrefac- 
tive processes  had  the  sewage  been  more  concentrated. 

Since  the  prolongation  of  the  treatment  by  the  reduction 
of  the  flow  had  such  a  marked  effect  on  the  stability  of  the 
effluent,  it  was  hoped  that  a  similar  effeit  would  be  noticeable 
in  the  reduction  of  the  bacteria,  as  this  reduction,  in  such  a 
process,  is  due  to  the  germicides  produced  in  the  sewage  dur- 
ing electrolysis.  However,  though  it  did  aid  in  the  reduction 
of  the  bacteria  to  a  degree,  the  increased  percentage  of  reduc- 
tion was  disappointingly  small,  being  but  6  per  cent,   in  the 


CONCLUSION. 

Altho  time  would  not  allow  of  enough  tests  to  clear  up  all 
points,  nevertheless  it  is  evident  from  the  above  experiments 
and  the  results  obtained  that,  if  the  treatment  is  adapted  to 
the  character  of  the  sewage,  an  effluent  will  be  obtained  stable 
in  character  and  with  a  bacterial  content  reduced  to  a 
minimum. 

The  cost  of  operating  the  plant  for  current  of  approxi- 
mately 400,000  gallons  of  sewage  per  day  at  the  rate  of  2  cents 
per  k.w.  is  about  90  cents.  Recently  the  city  completed  a  gar- 
bage and  incinerator  plant  which  was  built  next  to  the  sew- 
age treatment  plant,  and  one  man  looks  after  both  of  these. 
The  cast  iron  plates  have  not  been  renewed  and  are  at  this 
time  apparently  in  good  condition,  altho  the  copper  strips  are 
corroded  and  will  require  replacement  soon. 

As  far  as  the  writer  has  been  able  to  ascertain,  the  plant  is 
giving  excellent  satisfaction,  and  there  have  been  no  com- 
plaints of  any  kind. 

All  plans  and  specifications  were  drawn  up  by  the  Benham 
Engineering  Company,  consulting  engineers,  Oklahoma  City, 
and  the  work  was  installed  under  their  supervision  and  that 
of  the  city  engineer,  W.  P.  Danford. 
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Municipal  Plant  Shows  Profit 
The  Editor  ot  Municipal  Engineering: 

Sir — Altho  the  Cleveland  Electric  Illuminating  Company 
has  reduced  its  rate,  this  rate  is  still  higher  than  the  rate 
charged  by  our  municipal  plant. 

Large  as  well  as  small  consumers  will  profit  by  the  illu- 
minating company  cut.  The  10-cent  unit  schedule  still  exists, 
but  the  5-cent  schedule  has  been  eliminated.  The  3-cent  sched- 
ule has  been  reduced  to  2V2  cents. 

With  this  new  cut  the  illuminating  company  has  reduced 
its  income  by  a  larger  amount  than  it  would  have  done  by  re- 
ducing the  residence  lighting  rate  to  3  cents,  as  demanded  by 
the  city. 

The  company's  cut  reduces  for  business  concerns  the  price 
of  power,  for  which  10  cents  a  unit  formerly  was  charged  for 
the  first  thirty-six  hours  and  for  which  5  cents  a  unit  was 
charged  for  the  next  thirty  hours'  use  of  power,  and  where  all 
in  excess  of  this  amount  was  charged  for  at  the  rate  of  3  cents 
a  unit. 

While  the  10-cent  rate  has  not  been  changed,  it  covers  but 
thirty  hours'  time  against  thirty-six  hours  on  the  old  schedule, 
while  2%  cents,  instead  of  3  cents,  is  charged  for  the  excess 
over  thirty  hours. 

Pour  thousand  new  consumers  have  been  placed  on  the 
books  of  the  municipal  lighting  plant  since  January  1.  The 
number  of  consumers  January  1  was  9,467;  August  1  there 
were  13,423  names  on  the  books.  The  total  number  of  con- 
sumers added  in  July  was  669.  Receipts  from  the  sale  of  cur- 
rent amounted  to  $43,257.34  in  July  and  the  net  profit  for  the 
month  was  about  $5,000,  after  allowance  was  made  for  interest 
on  the  bonds  and  the  sinking  fund  payments  for  the  redemp- 
tion of  the  bonds  when  they  mature. 

There  is  a  cash  balance  in  the  lighting  department  operat- 
ing fund  of  $105,640.  The  net  profit  for  the  year  will  be 
$100,000.  P.  W.  Ballard. 

Commissioner  of  Light  &  Power,  Cleveland.  O. 


Concrete  Alley  Paving  in  Chicago 
The  Editor  of  Municipal  Engineering: 

Sir — Within  the  last  few  years  Chicago,  with  its  cus- 
tomary "I  will"  spirit  of  determination,  has  undertaken 
the  huge  task  of  paving  its  1,778  miles  of  alleys  with 
hard,  durable  surfaces,  easily  kept  clean.  Previous  to  this, 
alleys  in  the  downtown  business  district  were  paved,  gen- 
erally with  brick  or  stone  blocks;  but  it  is  only  since  about 
1910  that  the  movement  for  eliminating  the  muddy,  refuse- 
strewn  and  unsanitary  condition  of  alleys  in  the  residence 
districts  has  made  any  considerable  headway  on  a  large  scale. 

According  to  Illinois  law,  practically  all  new  paving  is 
done  by  special  assessment  and  comes  under  the  jurisdiction 
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of  the  Board  of  Local  Improvements.  There  are  three  methods 
by  which  proceedings  can  be  begun  for  any  particular  piece  of 
work.  The  most  common  method  is  by  order  of  the  city 
council,  tho  many  projects  are  started  by  petition  of  the  prop- 
erty owners  affected.  Occasionally  work  is  ordered  by  the 
Board  of  Local  Improvements  itself. 

In  case  of  a  petition,  it  is  first  referred  to  the  engineer  of 
the  Board  of  Local  Improvements,  who  reports  on  the  project, 
whereupon  the  board  either  abandons  it  or  orders  an  estimate. 
In  the  latter  case  the  engineer  makes  the  estimate,  ascertain- 
ing the  probable  cost,  and  then  the  property  owners  are  noti- 
fied of  a  public  hearing,  at  which  they  can  adopt,  change  or 
abandon  the  improvement,  tho,  technically,  the  Board  of  Local 
Improvements  has  the  final  say  in  the  matter.  If  adopted,  the 
board  then  drafts  an  ordinance,  which  must  be  quite  com- 
plete, naming,  not  only  the  location  and  extent  of  the  project, 
but  also  a  great  deal  of  the  regular  pavement  specifications 
as  drawn  up  by  the  engineer.  The  city  council  must  either 
pass  or  reject  this  complete  ordinance,  but  cannot  amend  it. 

After  the  ordinance  is  passed  there  are  several  more 
formalities  to  go  thru  with,  including  a  hearing  on  the  case 
before  a  court  of  record,  but  finally  the  specifications  are  drawn 
up,  the  work  is  advertised  and  contract  is  let  to  the  lowest 
responsible  bidder.  In  alley  work  each  block  of  alley  requires 
a  separate  petition,  ordinance  and  contract;    in  other  words. 


® 


PROTECTION  BAR  for  concrete  alley  pave- 
ment icith  felt  filler  attached,  ready  to  be  in- 
stalled. Note  angle  form  and  tongues  sheared 
from,  web  to  project  into  concrete  when  laid. 
These  slits  permit  bending  of  bar  to  fit  the  pro- 
file of  street  or  alley. 
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JOINT    PROTECTION    BAR    &c 
<  on*  rete  alley. 


even  iho  it  were  desired  to  improve  one  continuous  mile  of  a 
certain  alley,  the  work  would  be  split  up  into  as  many  jobs  as 
there  were  sections  of  the  alley  separated  by  the  cross  streets. 
In  the  residence  districts,  tho  there  are  many  sections  of 
brick,  stone  and  wood  block  alley  pavements,  a  good  share  of 
the  work  is  now  of  concrete,  owing  largely  to  its  moderate 
cost.  For  the  last  few  years  this  has  ranged  between  $1.50  and 
$2.00  per  square  yard.  The  following  table  shows  the  growth 
in  yardage  of  concrete  alleys  laid  in  Chicago  each  year  since 
1911: 

Year                                                                 Yardage  Laid 
1011 8,353 

1912    31,111 

1913    66,653 

1914    69,942 

Total 176,059 

Specifications  for  these  alleys  call  for  concrete  of  a  1:2:3 
mix,  laid  with  a  uniform  thickness  of  7  inches.  The  usual 
aggregates  are  "torpedo"  sand  and  gravel  ranging  from  Vz 
inch  to  1  inch  in  size.  Occasionally  crushed  limestone  is  used 
instead  of  gravel.  All  alleys  are  dished  towards  the  center; 
for  those  of  the  ordinary  widths  of  between  12  and  18  feet. 
the  center  is  uniformly  3  inches  lower  than  the  sides,  and  for 
greater  widths  4  inches  is  commonly  specified.  Joints  are 
steel  protected  and  spaced  35  feet  apart. 

Tho  there  are  many  contractors  in  Chicago  who  specialize 
in  concrete  alley  paving,  each  with  his  own  methods  of  carry- 
ing on  the  work,  conditions  are  all  so  similar  that  a  descrip- 
tion of  one  job  is  representative  of  practically  all.  The  alley 
where  the  accompanying  construction  pictures  were  taken  is 
bounded  by  Indiana  and  Prairie  avenues  and  Fiftieth  and 
Fifty-first  streets,  about  5V2  miles  south  of  the  "loop"  district 
of   Chicago. 

The  aggregates  were  hauled  in  wagons  and  the  cement  on 
a  motor  truck,  to  the  site  of  the  work  and  deposited  on  the 
south  side  (if  Fiftieth  street  adjacent  to  the  end  of  the  alley. 
Concreting  was  begun  at  the  Firty-first  street  end;  so.  from 
the  storage  piles  the  materials  were  hauled  in  small,  one-horse 
dump  wagons  over  the  subgrade  to  the  mixer.  Each  dump 
wagon  was  fitted  with  a  partition  placed  so  as  to  divide  it 
into  two  compartments,  the  smaller,  holding  the  sand,  being 
two-thirds  the  size  of  the  larger. 

Four  cubic  feet  of  sand  and  6  cubic  feet  of  gravel  were 
shoveled  into  each  wagon,  measurement  being  made  by  the 
height  to  which  the  compartments  were  filled.  Then,  after 
adding  two  bags  of  cement,  the  wagon  proceeded  down  the 
alley   to   the   mixer. 

The  mixer  used  on  this  job  was  a  Koehring  paving  mixer 
with  a  capacity  of  IS  cubic  feet  of  unmixed  material  per  batch 


and  equipped  with  a  chute  of  adjustable  length.  The  concrete 
was  mixed  and  placed  in  the  usual  manner  with  this  equip- 
ment, and  struck  off  with  a  templet  resting  on  the  side  forms 
and  curved  to  the  required  section  of  the  pavement. 

Tlie  feature  of  particular  interest  in  this  year's  alley  work 
is  the  use  of  a  new  type  of  joint  protection  plate  put  out  for 
the  first  time  last  spring  by  the  Universal  Concrete  Bar  Com- 
pany, Chicago.  This  plate,  or  more  properly  bar,  differs  radi- 
cally in  theory  and  design  from  the  older  and  more  common 
types.  As  shown  in  the  drawing  and  illustrations,  it  consists 
simply  of  an  angle  with  lugs  sheared  out  of  the  vertical  leg 
and  bent  back  about  59  deg.  These  lugs  are  spaced  6  inches, 
center  to  center,  and  are  V-shaped,  giving  a  good  anchorage  in 
the  concrete.  The  angles  are  2%xl%x3/lG  inches  in  size  and 
are  made  of  soft  steel,  in  order  to  wear  down  under  traffic 
at  the  same  rate  as  the  concrete.  Only  one  bar  is  used  to  a 
joint. 

In  placing  these  bars  in  the  alley  work  described,  a  strip 
of  %-inch  prepared  felt  7  inches  wide  was  first  wired  to  the 
inner  side  of  the  vertical  leg,  tho  a  better  method  would  have 
been  to  paint  the  inner  faces  of  the  angle  with  hot  tar  and 
make  the  felt  adhere  to  the  vertical  leg  by  pressing  the  two 
firmly  together.  Next,  five  stakes  were  driven  in  the  subgrade 
in  a  straight  line  across  the  alley,  their  tops  being  brought  to 
the  proper  elevation  to  form  a  vertical  curve  parallel  to  the 
dish  of  the  alley  and  the  thickness  of  the  angle  leg  below  the 
finished  grade.  Laid  on  these  stakes,  the  protection  bar  is  in 
final  position,  and  the  concrete  is  deposited  on  both  sides  and 
finished  in  the  usual  manner. 

No  curving  of  the  bar  is  required  to  make  it  fit  the  dished 
cross-section;  as,  with  the  lugs  sheared  out,  it  is  sufficiently 
flexible  in  a  vertical  direction  to  bend  down,  fitting  the  stakes 
of  its  own  weight.  Horizontally,  however,  it  is  rigid  and  so 
maintains  a  straight  line  across  the  alley. 

Referring  to  the  photographs,  it  is  seen  that  as  the  vertical 
leg  of  the  bar  is  bonded  to  one  slab  of  concrete  and  the  hori- 
zontal leg  projects  out  over  the  adjacent  slab,  it  is  a  difficult 
matter  for  dirt  to  penetrate  the  joint.  Painting  the  inner 
faces  of  the  bar  with  tar  would  render  the  joint  still  more 
impervious,  but,  as  stated,  this  is  not  done  at  the  present  time 
in  alley  work. 

M.  J.  Faherty  is  president  of  the  Board  of  Local  Improve- 
ments of  Chicago,  and  John  B.  Hittell  and  Julius  Gabelman 
are  chief  and  assistant  engineers. 

Stani.kv  E.  Bates, 

Chicago,  111. 
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Efficiency  of  the  Chemical  Engine 

By  Irvine]  W.  Sibrel,  Chief  of  Fire  Department. 
South  Bend,  Ind. 

The  increased  efficiency  of  our  department  has  been  due 
almost  entirely  to  the  addition  of  motor  apparatus,  viz.,  one 
chief's  car,  one  double-tank  70-gallon  chemical  engine,  one  city 
service  truck  and  four  hose  wagons.  For  the  coming  year,  T 
have  strongly  recommended  the  purchase  of  a  75-foot  auto 
aerial  truck,  as  well  as  a  gasoline  pumping  engine  for  use  in 
the  outlying  districts  where  the  water  mains  are  small,  and 
hydrants  are  few.  This  condition  means  the  laying  of  long 
lines  of  hose,  thus  greatly  reducing  the  water  pressure,  and 
sometimes  means  the  entire  destruction  of  buildings  in  these 
districts.  This  pump  will  also  be  used  to  a  very  great  ad- 
vantage in  the  downtown  district.  Any  one  of  the  several 
types  of  pumps  are  capable  of  throwing  a  1%  to  1%-ineh 
stream  from  the  ground  on  top  of  any  of  our  high  buildings. 


MAKE   EVERY    FIRE   IN    CITY. 

We  have  in  service  at  headquarters  a  South  Bend  motor 
chemical  engine  which  answers  all  stills  and  boxes  thruout 
the  city  and  puts  out  80  per  cent  of  the  fires.  This  machine, 
as  a  rule,  is  busy  at  the  fire  before  the  horse-drawn  hose  has 
coupled  up.  Aside  from  its  efficiency  in  killing  fires  in  their 
incipiency,  it  does  away  with  mammoth  water  losses  and 
gingers  up  the  entire  department.  Outside  companies  do  their 
best  to  beat  the  chemical — the  chemical  crew  is  a  picked  one 
and  they  have  a  record  to  sustain — thus  the  efficiency  of  the 
entire  department  is  raised. 


DEPARTMENT    RECORDS.  - 

During  March,  1915,  the  above  machine  answered  57  alarms 

and  49  alarms  in  April,  1915.    Fully  80  per  cent  of  these  fires 

were  roof  fires  which  we  could  have  extinguished  with  a  30- 

gallon   tank,   thus   rendering  it   unnecessary   to   open   up   the 

larger  tanks.    A  chemical  engine  with  two  50-gallon  tanks  and 

one  30-gallon  tank  would  be  ideally  equipped  in  instances  above 

durable  chassis  requisite.  referred  to. 

Our  experience  dictates  that  no  matte)   how   fine  and  com-  The  record  of  runs  for  1914  shows  that  the  chemical  made 

plete   your   fire-fighting   equipment    may   be,   it   is   the   chassis       the  maximum  as  follows. 

that  carries  it  and  that  chassis  can  be  none  too  durable.     It 

should  not,  however,  be  heavier  than  necessary  to  secure  the  ^  „  % 

maximum  strength.  w  «fl  ^  2  §™         ^,5 

Motor    tire    apparatus    is    subjected    to    more    stresses    and  __,. „.,,,,  ~  E:  -r  ^  J  S  a> 

i      •  u     ,  j  ,.  ,.  ..         .  -  COMPANY  x  S    >  i.    <u  OS^-1- 

strains,   more  shocks   and   poundings   than   any   other  type   of  .   5  .   <n  .  5  .  -a 

motor-driven    machinery.      It    must    "stand    up"    under    rapid  y  y  j-  y,  X  y  cj  V.  J 

driving  around   street  corners   and  over  grade   crossings   and       \o.   ] 17jj  326%  396. 000  36  400 

uneven  pavements,  or  the  entire  outfit  will  unexpectedly  land       xo.   2 S6  141%  IS, 500  90  521 

in   a   junk   heap   at   some   critical    moment.     Fire    equipment      xo.   3 113  165%  15,200  30  156 

"weighs  up"  and   springs  must  be  sufficiently   wide  and  long      xo.   \ 94  110%  IS, 550  54  110 

enough  to  absorb  and  cushion  jars  and  shocks;  otherwise  the       \*o.   5 112  205%  16,500  12  194 

department  must  stand  the  upkeep  on  early  crystallization  and       xo.   6 78  121  13,050  96  126 

depreciation.     I   mention   these   points   to   emphasize   the   fact       \o.   7 101  200%  5,450  24  24 

that  a  pleasure  car  chassis  will   not  meet  the   needs   of  the      xo.  8 51  98%  9,650  6  40S 

modern    fire   department,    particularly    when    the    department      xo.   10 53  85  11,300  54  224 

lacks  a   sufficient  quota   of   motorized   pieces   and   must   make  Truck   No.   1  .  .  .  .  130  175%  0  9  2,827 

practically  every  fire  with  the  motor  apparatus  they  do  have  Truck   No.   2....  176  495%  5,000  1,100  2,932 

In  service.                                                                                                     Chemical    210  496  21,000  26,949  454 

Totals    1,382  2,622  530,200  28,450  S.382 

»  BOTH    TANKS    INTO    SAME   LINE. 

"^       This  machine,  which  was  made  by  the  South  Bend  Motor 

Car  Works,  carries  two  70-gallon  chemical  tanks;   both  tanks 

gnk        may  be  thrown  into  the  same  line  when  desired;   speed,  10  to 

•mill    H  P   lViBP^2P^?*-^  "m1,      '"  '    Im""  '''  '"   incnes;    wheels,  artillery 

'^■^•J^*""^"        *"^™  ^ffl  ^flflK  IK      31  ^  system,  starting  flywheel;    gasol capacity,  25  gallons; 

lighting  system,  two  10-inch  electric  headlights,  one  10-inch 
electric  searchlight,  one  electric  taillight;  chemical  tanks; 
chemical  hose,  two  lines  of  200  feet  each;   acid  receptacles,  4; 
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acid  receptacle  holders,  2;  extinguishers,  two  3-gallon  Babcock  since  that  time  have  practically  handled  the  apparatus  on  their 
fire-department  standard;  alarm  devices,  one  locomotive  bell  own  responsibility.  Their  experience  has  resulted  in  a  consid- 
and  one  hand-operated  siren  horn;  ladders,  one  20-foot  exten-  erably  reduced  cost  of  operation  over  the  first  year.  Altho 
sion  ladder,  one  12-foot  roof  ladder  with  folding  hooks;  Ian-  this  department  was  among  the  first  to  so  motorize  its  horse- 
terns,  two  fire  department  standard:  axe,  1;  crowbar,  1,  of  drawn  equipment,  we  have  experienced  no  trouble,  and  the  in- 
steel,  securely  held  by  snaps;  pike  pole,  1;  tool  box,  1;  tools,  itial  installation  has  never  been  out  of  commission.  Aside 
1  complete  set,  including  all  necessary  tire  tools;  battery  box,  from  the  saving  over  horse-drawn  apparatus,  as  noted  abo^e, 
1;  carrying  capacity,  5  men.  there  should  also  be  included  salary  of  team  driver  as  well  as 

added   assistance  of  tractor   driver  in   actual   fire-fighting,  ijn 
view  of  the  fact  that  a  team  driver  must  watch  his  horses  at 

The  Storage-Battery-Drive  Tractor  all  fires. 

By  George  Boughner.  Battalion  Chief,  Grand  Rapids,  Mich.  F]VE  ADDm0NAL  installations. 

Our  85-foot  aerial  ladder  truck  No.  4,  weighing  twelve  tons,  As  noted,  during  the  first  year's  service,  January,  1913,  to 

which  was  formerly  horse-drawn,  was  motorized  by  means  of  January,  1914,  this  outfit  answered  300  alarms,  traveling  303 

a    Couple-Gear    four-wheel    drive    and    storage    battery-driven  miles,  at  a  cost  of  40  cents  per  mile,  or  a  saving  of  $1.04  per 

tractor  on  December  31,  1912.     Since  that  time  this  truck  has  mile  over  horse-drawn  apparatus  traveling  the  same  distance 

covered  a  territory  of  from  4  to  12  per  cent  grades.     Speed  for  a  like  period.     Our  experience,  therefore,  has  been  so  sat- 

ranges  up  to  25  miles  per  hour  on  ordinary  grades,  while  we  isfactory  that  we  now  have  six  other  pieces  of  similar  type. 

recorded  a  speed  of  7%  miles  per  hour  on  a  12  per  cent  grade  The  following  table  gives  year's  service  and  terse  details  x>f 

in  extreme  winter  weather.    Battery  is  17-plate,  80-cells  U.  S.  L.  each  for  the  past  twelve  months: 

Miles  Alarms 

Years  H.-P.  per  traveled  answered     Feet  Feet 

service.  Drive,      wheel,  last  year,  last  year.     hose.      ladder. 
American-LaFrance  aerial  truck,  No.  4,  pulled  by  inuple-gear 

tractor    2%  Elec.             3  149                 79            2,830 

City    service    truck    No.    5,    pulled    by    couple-gear    two-wheel 

tractor    1  Elec.            3  293                79           1,71" 

City    service   truck    No.    7,    pulled    by    couple-gear    two-wheel 

tractor    Elec.            3  238              130           2,048 

City    service    truck    No.    S,    pulled    by    couple-gear    two-wheel 

tractor    2  Elec.             3  204%           114           3,416 

Seagrave  aerial  No.  1,  pulled  by  couple-gear  tractor 1  Elec.            3  107%  108           ....           1,950 

Nott  fire  engine  No.  1,  pulled  by  couple-gear  tractor 1%  Elec.            3  128  103           ....            .... 


The  connection  between  the  tractor  and  the  aerial  truck 
consists  of  a  universal  coupling  made  up  of  two  30-inch  plates 
resting  upon  trunnion  bars  in  transverse  position;  one  trun- 
nion attached  to  the  tractor  frame,  the  other  trunnion  at- 
tached to  the  converted  frame,  the  connection  between  the  two 
plates  being  completed  by  means  of  plug  and  linch  pin. 

COST  OF  OPERATION. 

The  following  cost  of  operation  for  the  first  year  was 
greater  than  for  either  of  the  succeeding  two  years  on  account 
of  the  fact  that  the  driver  had  had  no  previous  experience  in 
battery  charging: 

Period  of  time  from  Jan.  1,  1913,  to  Jan.  1,  1914 — 

Cost  of  repairs,  including  labor  and  material $     0.00 

Cost  of  lubricating  oil  and  grease 1.00 

Cost  of  electricity  (2900  k.w.  at  4c) 116.00 

Cost  of  distilled  water   (50  gallons) 5.00 

Total   cost    $122.00 

Distance  traveled,  303  miles.     Cost  per  mile .40 

Cost  of   (3)   horse-drawn  apparatus    (same  equipment) 

and  traveling  same  distance  for  same  period $43S.O0 

Cost  of  horse-drawn  apparatus  per  mile 1.44 

Saving  effected  over  horse-drawn   (same  period) 316.00 

Saving  effected  over  horse-drawn   (per  mile) 1.04 

SAVING    OF    DRIVER'S    SALARY. 

The  drivers  look  after  the  charging  and  filling  of  the  bat- 
teries with  distilled  water,  and  such  little  attentions  as  the 
apparatus  requires,  filling  grease  cups,  oiling  the  motors,  wip- 
ing the  brushes  and  commutators.  The  drivers  in  charge  of 
this  apparatus  never  had  any  previous  experience  with  elec- 
tricity or  operating  automobiles  of  any  kind.  They  were  in- 
structed by  the  demonstrator  who  came  with  the  tractor,  and 


The  Monthly  Report  Sheet 
Gives  Accurate  Accounting  of  Repairs,   Runs  and    Miscellane- 
ous Maintenance  Costs  of   Motor  Fire   Apparatus 
By  John  A.  Welsh,  Battalion  Chief  of  Fire  Department, 
Columbus,  Ohio. 

We  keep  a  very  accurate  record  of  maintenance  expense 
on  all  our  motor  apparatus.  Our  monthly  report  sheets  are 
made  up  from  the  daily  sheets.  We  can,  at  any  time,  imme- 
diately turn  to  any  given  piece  of  apparatus  and  ascertain 
exact  maintenance  expense  for  any  given  period,  as  illustrated 
in  Fig.  1.    Reverse  side  of  form  is  illustrated  by  Fig.  2. 

The  maintenance  expense  on  Seagrave  tractor  No.  1  for 
month  ending  December  31st,  1914.  is  given  as  example  here- 
with for  the  reason  that  this  machine  met  with  a  collision 
accident  during  the  month  and  thus  better  illustrates  our 
method  of  recording  such  facts. 

It  will  be  noted  that  this  monthly  record  gives  an  ac- 
counting of  repairs,  painting,  tire  expense,  accessories,  bat- 
teries, garage,  miscellaneous,  runs  (both  in  and  out),  time 
of  service,  gallons  and  cost  of  gasoline  and  oil  and  mileage, 
with  driver's  signature  for  each  day  of  the  month.  Any  of 
these  items  may  be  cross-checked  at  any  time  by  reference  to 
the  daily  report  blanks  bearing  proper  signatures. 

It  is  not  only  requisite  that  we  should  know  the  total 
monthly  number  of  runs  and  hours  of  service  of  each  piece 
of  apparatus  if  we  are  to  judge  service  by  upkeep,  but  that 
we  should  have  on  the  same  form  the  different  items  in- 
cluded in  the  total  maintenance  cost. 

Keeping  Down  Maintenance  Costs 

We  are  then  in  a  position  to  tell  at  a  glance  whether  cer- 
tain  costs  are  greater  than  they  should  be.     Comparison   of 
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Necessary  Particulars  Covering  Tires,  Tubes,  Etc.,  Bought,  Repaired  or  Discarded  ;   Details   Regarding   Miscellaneous   Equipment  or  Parts  Purchased;  and  Informa- 
tion   With    Respect    to    Accidents,    Battery  Troubles,  Etc,  Should  Be  Reported  Fully  Yet  Concisely  Hereinunder. 


TIRES  AND  OTHER  EQUIPMENT  PURCH 


DONT  FAIL  TO  FILL  IN  DATA  ON  TIRES  PURCHASED  AS  FOLLOWS: 
MAKE  AND  STYLE  OF  TIRE  .......  V».ftJMi\  Y  \tlV-.  SClMAl 

SERIAL  NO. PURCHASED  Y\o¥      tSIV  REMOVED 

REMOUNTED DISCARDED  _._ MILEAGE     . 

GUARANTEE - — __ _ 

MAKE  AND  STYLE  OF  TIRE  „&aSjSiX\SlW  e»*A\t\ 

-SERIAL  NO — PURCHASED  YA»V       iSife   REMOVED 

REMOUNTED DISCARDED  MILEAGE 


$75 


GUARANTEE 


MAKE  AND  STYLE  OF  TIRE .Q..».O.c\.T.V*i\y.     ^\ 

SERIAL  NO _ 

REMOUNTED  .. 
GUARANTEE 


PURCHASED    X\V 
DISCARDED  ...JlVYl 


REMOVED 

MILEAGE 


MAKE  AND  STYLE  OF  TIRE    -&oso\lnl.\\ B»\<x\  5r>*A\l\ 

SERIAL  NO PURCHASED  Wt-V.   ^O.     REMOVED         *5*' 

REMOUNTED DISCARDED  .J"<r\«  *•    'r»lH      MILEAGE  « 

GUARANTEE - 


OTHER  EQUIPMENT  PURCHASED:— 


BATTERIES 


\WW\\«.  v«5>'yovvt,\\w^    to    \bo-ji    J1I      <\Y       Hi?     Jt.Vu. 

lUc.   U.    I11H,     Woo* r^cidcW*  TvtvcVcc     XV»  \.     CoWjcYgtY 
...mvnYVv  tv  ^>Xre«.V  ctacvwwvcv  Wuijth  «>YYvfc  Vrvs  VW  .  l'»  V  >>, 
oA:  Ti  o  yvi^  ^  VximY  SjV&.      TYvj   sVulyiyvo^  c,b<-\y eft  >W« 
/vvcycYcx  nro,s>  Vv«^qx\  Vvj  Co\\<s\oy\ 


>Y»Yyv«&SCS  Yo  tvtt'\c\av\Y 


CVvO.'a    ^3\o  YYUY  WVMl 

5oKn    §»  \V.vtS> 


Wo  UW.  W.^rcrA    S* 
Go*    {Wi^Yrow*   %\& 


TitxYVUCVYV^      I." lllfc. 


S.SB    W.,A<)»- 


Y\0OV\-'\i«a«.V<\<iy  Co  IVo.l. 
MAINTENANCE   EXPENSE   ON   AUTOMOBILE   NO.LTftH.WV  FOR   MONTH    ENDING  2bfUWbfSX.  .31,  1911*.      FOR 
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dumber  of  runs  and  hours'  service  of  any  piece  of  apparatus 
with  similar  records  for  previous  months  is  interesting  when 
comparing  maintenance  costs.  As  stated,  all  of  this  informa- 
tion being  contained  on  monthly  sheets  makes  cross  compari- 
sons easy  and  intelligible.  We  can  tell  at  a  glance  just  where 
we  stand.  We  quickly  discover  any  overcharge  on  any  item 
and  the  same  sheet  which  gives  us  this  information  also  gives 
us  the  name  of  the  man  in  error.  We  are  thus  in  a  position 
not  only  to  correct  any  leakage  due  to  carelessness,  but  to 
keep  total  costs  down  to  a  minimum.  It  would  be  an  exceed- 
ingly difficult  matter  to  accomplish  this  desired  result  were 
we  not  in  a  position  to  tell  where  the  small  amounts  go. 

Tractor  One,  furnished  us  by  the  Seagrave  Company.  Co- 
lumbus, 0.,  has  been  in  service  a  little  over  2Y2  years.  It  is 
a  six-cylinder  Type  "D,"  80-h.p.  machine  and  identical  with 
five  other  tractors  of  same  make  now  in  service  in  this  depart- 
ment. The  gear  on  this  type  is  the  combined  worm  and  nut 
type  with  extra  large  bearing  surfaces;  suitable  means  beins 
provided  for  all  necessary  adjustments. 

The  gear  shift  is  so  arranged  with  gear  lever  that  only  one 
set  of  gears  can  be  engaged  at  a  time,  all  other  gears  being' 
automatically  locked  at  that  time.  When  in  neutral  position 
all  gears  are  locked.  The  gear  shift  lock  is  extremely  simple, 
there  being  no  springs  used  in  its  construction  to  weaken  or 
break. 

The  springs,  which  are  specially  designed,  are  very  easy 
riding.  The  three  top  leaves  are  made  of  vanadium  spring 
steel;  balance  of  leaves  are  of  alloy  steel.  All  spring  bolts 
are  hardened  and  ground  and  provided  with  compression 
grease  cups.  The  front  springs  are  semi-elliptic,  40  inches 
long  by  2%  inches  wide.  Rear  platform  (three  point  suspen- 
sion) 42  inches  long,  2Y2  inches  wide.  Plates  are  lipped  and 
edges  clipped  of  suitable  size  for  load  carried. 

A  suitable  rocker  plate  or  equalizer  made  of  channel  steel 
aud  thoroly  braced,  carrying  fifth  wheel,  is  placed  at  rear 
of  chassis  or  tractor  frame,  mounted  on  journal  boxes.  This 
rocker  plate  is  so  constructed  as  to  take  the  front  end  of 
aerial  truck  or  steam  fire  engine  and  so  it  can  be  quickly 
detached  when  necessary.  This  rocker  plate  oscillates  on 
its  bearings  in  such  a  manner  so  to  allow  the  truck  or  en- 
gine to  be  driven  over  crowded  roads  or  up  hills  and  over 
street  inequalities  without  putting  any  undue  strain  on  frame 
of  either  tractor  or  truck. 

The  driving  sprockets,  which  are  interchangeable,  are  of 
one-piece  steel,  keyed  and  clamped  by  nuts  to  jack  shaft, 
and  with  jack  shaft  may  be  readily  removed.  These  sprock- 
ets are  mounted  on  Hess-Bright  bearings.  The  rear  sprock- 
ets, which  are  made  of  cast  steel,  are  cast  integral  with 
emergency  brake  drum  and  are  bolted  to  rear  wheels. 

There  are  five  brakes  on  this  type  of  tractor;  two  are  ex- 
ternal contracting  bands  lined  with  non-heating  fabric,  ope- 
rating on  drums  attached  to  differential  (sprocket)  shaft, 
operated  by  pedal  lever  and  when  in  operation  brake  direct- 
ly to  rear  wheels  thru  sprockets  and  chains,  taking  all  strain 
off  the  transmission  bevel-driven  and  differential  gears. 

During  the  past  twelve  months,  our  tractor  No.  1,  at- 
tached to  hook  and  ladder  No.  1,  traveled  212  miles  in  an- 
swer to  177  alarms.  In  our  opinion  this  type  of  tractor  is  a 
most  economical  solution  of  the  horse-drawn  problem.  It 
effects  desired  motorization  at  the  same  time  permitting  of 
use  of  good  equipment.  Scores  of  municipalities  have  good 
money  tied  up  in  horse-drawn  equipment.  In  many  instances 
this  equipment  is  in  as  good  condition  as  when  purchased, 
lacking  only  in  speed.  The  semi-trailer  tractor  efficiently 
solves  the  problem  at  a  considerable  saving  in  cost  of  ope- 
ration and  maintenance.  This  type  of  tractor,  above  de- 
scribed, carries  part  of  the  load  on  the  driving  wheels  and 
part   behind    on    the    trailing    wheels.      These    tractors,    built 


specially  for  the  work,  with  short  wheel-base,  short  turning 
radius,  extra  low  gear,  and  other  desirable  features,  motorize 
horse-drawn  steamers  and  hook  and  ladder  trucks  in  a  high- 
ly efficient  manner. 


Fire  Department  Notes 

William  II.  Murphy,  chief  engi- 
neer of  the  fire  department  of  Phila- 
delphia. Pa.,  has  been  actively  con- 
nected with  the  Philadelphia  Fir. 
Department  since  1S95,  when  he 
appointed  a  hoseman.  He  received 
a  promotion  to  the  rank  of  lieuten- 
ant on  March  10,  1900:  was  raised 
to  captain  on  January  1,  1907,  to 
battalion  chief  on  July  12,  1911,  and 
finally  to  chief  engineer  on  January 
L'7.  1914.  The  Philadelphia  depart- 
ment now  has  thirty  pieces  of  motor-driven  apparatus  in 
service  and  146,000  feet  of  hose.  There  were  4,762  alarms 
last  year.  The  marked  improvement  in  the  Philadelphia  Fire 
Department  during  the  past  year  has  been  largely  the  result 
of  Chief  Engineer  Murphy's  unremitting  personal  efforts.  It 
is  his  present  desire  to  motorize  the  entire  bureau  as  soon  as 
possible. 

P.  J.  Monaghan.  chief  of  fire  department  of  Shenandoah. 
Pa.,  has  introduced  a  new  fire  prevention  code,  which  has  re- 
duced the  number  of  fire  alarms  since  January  1,  1915,  to 
fourteen,  a  reduction  of  more  than  50%.  The  total  fire  loss 
in  his  city  since  January  1,  1915,  amounts  to  $337  on  build- 
ings and  $70  on  contents.  Shenandoah  is  a  city  of  28,000  and 
the  department  has  one  piece  of  motor-driven  apparatus. 

P.  E.  Bell,  the  new  chief  of  the  fire  department  of  Fayette- 
ville.  Tenn.,  has  been  in  the  service  of  the  department  for 
more  than  five  years.  Since  succeeding  former  Chief  Eslick 
in  March.  1915.  Mr.  Bell  has  succeeded  in  materially  increas- 
ing his  fire  fighting  equipment.  The  department  is  at  present 
horse  drawn. 

C  H.  Hornblin.  chief  of  fire  department,  Sherman,  Texas, 
became  a  member  of  the  fire  department  in  1S93.  His  first  po- 
sition was  that  of  driver  of  a  hose  cart.  In  1903  he  was  ap- 
pointed captain,  in  which  capacity  he  served  for  ten  years. 
In  1913  he  received  his  appointment  as  chief  of  the  fire  depart- 
ment. During  twenty-two  years  of  service  he  has  missed  only 
four  days.  His  department  has  in  service  several  pieces  of 
horse-drawn  equipment  and  one  auto  pumper  and  hose  wagon. 
The  introduction  of  auto  equipment  has  reduced  their  fire 
losses. 


Will  McLaughlin,  chief  of  Bre 
department  of  Watertown,  S.  D.,  has 
been  a  fire  fighter  since  18S8,  when 
the  department  of  Watertown  was 
organized. 


I.  N.  Barnett,  recorder,  Rockwood,  Tenn.,  writes  that  the 
city  contemplates  the  purchase  of  a  chemical  engine  and  auto 
truck.  W.  M.  Thompson  is  fire  chief  and  the  fire  committee 
consists  of  the  following:  J.  M  Sivils.  chairman,  A.  H 
Doescher,  G.  Odom. 

During  1914  there  were  twenty-six  fires  in  the  boro  of 
Latrobe,  Pa.,  with  total  fire  losses  amounting  to  $1,956.S5. 
John  L.  Ackerman  is  chief  engineer. 
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Cincinnati  Convention  of  the  International  Association 
of  Fire  Engineers 
The  Cincinnati  convention,  which  was  the  forty-third  of 
the  International  Association  of  Fire  Engineers,  began  on 
schedule  time  by  President  H.  R.  Delf  of  Lansing,  Mich.,  on 
Tuesday  morning,  August  31,  with  the  usual  welcoming  ad- 
dresses and  responses,  which  were  completed  in  time  to  allow 
the  discussion  of  progress  in  electric  fire  alarm  systems  by 
W.  H.  Flandreau,  superintendent  of  the  Mt.  Vernon,  N.  Y„  fire 
alarm  system. 

The  afternoon  of  Tuesday  was  occupied  by  the  discussion 
of  sprinkler  systems.  Chief  W.  H.  Murphy  of  Philadelphia 
adovated  sprinklers,  but  in  line  with  Chief  Swingley  of  St. 
Louis,  whose  paper  was  read  in  his  absence,  Chief  John  Ken- 
Ion  of  New  York,  did  not  consider  them  infallible.  The  last- 
named  speaker  asked  whether  universal  installation  of  sprink- 
lers would  do  away  with  fire  departments,  thus  concentrating 
attention  and  driving  home  his  point.  Chief  Ringer  of  Min- 
neapolis asked  concerning  the  efficiency  of  sprinklers  charged 
with  carbonic  acid  and  difficulties  with  stoppage  of  pipes  and 
overcoming  of  firemen  were  mentioned.  Dry  pipe  systems  were 
condemned  by  J.  C.  McDonnell  of  Chicago  bureau  of  fire  pre- 
vention. Resolutions  were  adopted  advocating  installation  of 
sprinkler  systems  and  appointing  a  committee  to  investigate 
systems  and  methods  of  installing  them.  Chiefs  T.  O.  Doane, 
Plainfield,  N.  J.;  H.  L.  Stanton,  Norwich,  Conn.;  A.  B.  Ten- 
Eyck,  Hamilton,  O. ;  F.  E.  Henderson,  St.  Louis,  were  among 
the  speakers. 

Fire  prevention  was  the  next  subject  and,  in  fact,  was  the 
principal  subject  of  the  entire  convention.  Franklin  H.  Went- 
worth  told  of  the  work  of  the  National  Fire  Protective  Asso- 
ciation. Storage  and  handling  of  nitric  acid  was  discussed  by 
Chief  T.  A.  Clancy  of  Milwaukee.  J.  E.  Latta  described  the 
laboratory  work  of  the  National  Board  of  the  Fire  Under- 
writers' Association.  J.  C.  McDonnell,  chief  of  the  Chicago 
Bureau  of  Public  Safety,  told  his  experience  in  fire  prevention 
work. 

A  valuable  paper  on  the  manufacture,  selection  and  care  of 
rubber  tires  for  fire  apparatus,  by  A.  H.  Leavitt  of  the  B.  F. 
Goodrich  Co.,  was  presented. 

On  Thursday  morning  the  report  of  the  committee  on  fire 
prevention  was  made  by  Chief  Kenlon  and  the  proper  installa- 
tion of  a  fire  prevention  bureau  under  the  chief  of  the  fire  de- 
partment in  each  city  was  thoroly  considered. 

Traction  and  non-skid  devices  for  motor-driven  fire  appa- 
ratus were  discussed  in  papers  by  Chiefs  James  Smart,  Cal- 
gary, Alberta,  and  Olaf  Johnson,  Superior,  Wis. 

Private  fire  brigades  were  described  in  papers  by  the  fire 
marshals  of  Harrison  Bros.  &  Co.  chemical  works,  Philadel- 
phia, and  Sears-Roebuck  Co.,  Chicago. 

The  day  of  action  was  Wednesday,  devoted  to  the  annual 
official  testing  of  motor-pumping  apparatus  and  to  sightseeing 


The  full  report  of  the  test  cannot  be  given  here,  some  nine 
engines  of  four  makers  were  reported  upon. 

The  registration  of  members  was  more  than  500  and  more 
than  1,200  were  in  attendance.  The  exhibits  were  unusually 
large,  the  proceeds  for  space  at  10  cents  a  square  foot  oc- 
cupied amounting  to  over  $1,500. 

Providence,  R.  I.,  was  selected  as  the  next  place  of  meet- 
ing and  the  officers  elected  were:  President,  Harry  L.  Mar- 
ston,  Brockton,  Mass.;  vice  president,  Thomas  A.  Clancy,  Mil- 
waukee, Wis.;  vice  president,  A.  A.  Rozetta,  Nashville,  Ten  a  ; 
secretary,  James  McFall,  Roanoke,  Va. ;  treasurer,  George 
Knofflock,  Mansfield,  O. 


Technical  Associations 

The  Engineers'  Club  of  Dayton,  O.,  is  an  unique  institu 
tion  in  that  it  is  the  only  engineers'  club  outside  the  largest 
cities  which  maintains  a  house  of  its  own  with  all  the  con- 
veniences of  a  social  and  a  technical  club.  It  has  160  members 
and  is  now  building  up  a  strong  technical  library.  A  dining 
room,  tennis  courts  and  reading  room  give  opportunity  for 
exercise  of  the  preferences  of  all  members.  The  club  has  full 
charge  of  the  entertainment  of  the  ladies  accompanying  the 
members  of  the  American  Society  of  Muncipal  Improvements 
to  their  convention  in  Dayton,  Oct.  11  to  15,  and  has  arranged 
a  very  attractive  program  for  them. 

The  Colorado  Association  of  Members  of  the  American  So- 
ciety of  Civil  Engineers  has  issued  its  report  for  last  year 
and  its  list  of  members,  7!)  in  all.  Its  September  meeting  was 
passed  by  to  enable  the  association  to  join  in  the  entertain- 
ment of  the  parent  association  and  other  engineers  en  route 
to  the  San  Francisco  Engineering  Congress. 

The  American  Association  of  Engineers,  29  South  LaSalle 
street,  Chicago,  111.,  has  been  organized  to  raise  the  standard 
of  ethics  of  the  engineering  profession  and  to  promote  the 
economic  and  social  welfare  of  engineers.  It  has  held  fort- 
nightly luncheons  and  had  increased  to  more  than  100  members 
;it  the  date  of  a  booster  dinner  held  at  the  LaSalle  hotel,  Sept. 
14.  at  which  F.  H.  Newell,  the  new  head  of  the  civil  engineer- 
ing department  of  the  University  of  Illinois,  delivered  an  ad- 
dress entitled,  "The  Engineer  Awakes;"  Garrison  Babcock. 
on  "The  Working  Engineer;"  E.  A.  Woodward,  on  "Civic 
Military  Organization,"  and  Secretary  Arthur  Kneisel,  on 
"Food  for  Thought  and  Action."  The  first  annual  convention 
will  be  held  at  the  Hotel  LaSalle,  Chicago,  Dec.  10  and  11,  to 
v,  hich  engineering  societies  and  clubs  are  invited  to  send 
delegates. 


Calendar  of  Association  Meetings 
American  Builders'  Week  will  be  celebrated  in  San  Fran- 
cisco, Oct.  18  to  23,  under  the  auspices  of  the  entire  building 
industry  of  San  Francisco. 
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The  American  Forestry  Association  and  the  National  Brick 
Manufacturers'  Association  meet  in  San  Francisco  Oct.  20. 

The  National  Paving  Brick  Manufacturers'  Association  will 
meet  in  Dayton,  O.,  Oct.  11  and  12.  Will  P.  Blair,  secretary, 
B.  L.  E.  building,  Cleveland,  O. 

The  American  Society  of  Municipal  Improvements  will 
meet  in  Dayton,  O.,  Oct.  12  to  15,  with  important  public  com- 
mittee meetings  on  Oct.  11.  Charles  Carroll  Brown,  secre- 
tary, 702  Wulsin  building,  Indianapolis,  Ind. 

The  National  Municipal  League  will  meet  in  Dayton,  O.. 
Nov.  17  to  19.  Clinton  Rogers  Woodruff,  secretary,  705  North 
American  building,  Philadelphia,  Pa. 

The  Alabama  Good  Roads  Association  will  meet  in  Birming- 
ham, Oct.  12-13.    J.  A.  Rountree,  secretary,  Birmingham,  Ala. 

The  Southern  Appalachian  Good  Roads  Association  will 
meet  in  Bluefield,  W.  Va.,  Oct.  14-16.  C.  B.  Scott,  secretary. 
Richmond,  Va. 

The  National  Conference  on  Concrete  Road  Building  will 
be  held  in  Chicago  Feb.  15  to  18,  1916.  J.  P.  Beck,  secretary, 
208  South  LaSalle  street,  Chicago,  111. 

The  Cement  Products  Exhibition  Co.  will  hold  its  next  show 
Feb.  12  to  19,  1910.  Robert  F.  Hall,  secretary,  208  South  La- 
Salle street,  Chicago,  111. 

The  Pennsylvania  State  Firemen's  Association  will  meet  in 
Philadelphia  Oct.  5  to  S.  M.  S.  Humphreys,  president,  Pitts- 
burgh, Pa. 

The  Atlantic  Deeper  Waterways  Association  will  meet  in 
Savannah,  Ga.,  Nov.  9  to  12. 

The  National  Commercial  Gas  Association  will  meet  in 
Washington,  D.  C,  Nov.  27  to  Dec.  3. 


Technical  Schools 

The  annual  repijrt  of  the  training  school  for  public  service 
conducted  by  the  Bureau  of  Municipal  Research  2G1  Broadway, 
New  York,  states  the  purposes  of  the  school,  the  present  op- 
portunities in  public  service,  terms  of  admission,  program  of 
instruction  and  methods  of  conducting  the  work  of  the  school. 

Columbia  University  has  raised  its  courses  leading  to  the 
degree  of  chemical  engineer  to  the  dignity  of  a  separate  de- 
partment of  chemical  engineering  under  Prof.  M.  C.  Whitaker. 

The  Commerce  Bulletin  of  the  New  York  University  School 
of  Commerce,  Accounts  and  Finance,  dated  July  27,  gives  a 
preliminary  announcement  of  courses  for  commercial  teachers. 

The  new  catalog  of  the  Wentworth  Institute,  Boston,  Mass., 
announces  two  new  courses,  one  being  a  trade  preparatory 
course  to  test  the  directions  in  the  manufacturing  industries 
in  which  young  men  show  special  skill  and  ability  before  they 
begin  work.  The  course  in  architectural  construction  has  also 
been  extended. 


Civil  Service  Examinations 

The  State  of  Illinois  has  created  a  sanitary  engineering 
bureau  of  the  State  Board  of  Health. 

The  salaries,  duties  and  necessary  qualifications  for  the  en- 
gineering positions  at  present  contemplated  are  stated  as 
follows  by  Dr.  C.  St.  Clair  Drake,  secretary  of  the  board. 

Chief  Sanitary  Engineer:  Salary,  $250  to  $500  per  month. 
Minimum  age,  30  years.  Sex,  male.  Duties  will  involve: 
Under  the  direction  of  the  executive  officer  of  the  State  Board 
of  •  Health,  responsible  charge  of  the  sanitary  engineering 
bureau  of  said  board,  which  will  include  examinations  of  proj- 
ects for  water  supply,  sewage,  garbage  and  other  wastes  dis- 
posals, city  and  rural;  drainage;  investigation  of  sanitary 
conditions  of  cities  and  rural  communities,  buildings,  summe/ 
resorts,  fair  grounds,  amusement  parks,  construction  camps, 
railroad  properties,  shipping  warehouses,  cold  storage  plants, 
rendering  plants,  stock  yards,  factories,  schools,  etc.:    exami- 


nation and  approval  of  plans  for  plumbing,  ventilation,  heat- 
ing and  lighting  of  public  buildings  and  public  houses;  fur- 
nishing information,  counsel  and  advice  to  state,  city,  county 
and  township  authorities  on  matters  which  lend  themselves  to 
engineering  treatment,  and  such  other  duties  as  might  prop- 
erly be  expected  of  a  sanitary  engineering  service. 

Experience  and  Training:  Graduation  from  a  reputable 
engineering  school  in  either  a  sanitary,  municipal  or  civil 
engineering  course  and  at  least  five  years'  responsible  charge 
of  sanitary  engineering  work.  Preference  to  be  given  to  ap- 
plicants having  previous  experience  in  state  board  of  health 
work  or  along  similar  lines  and  to  applicants  having  familiar 
ity  with  the  state  of  Illinois. 

The  examination,  which  should  be  of  unassembled  type 
followed  by  oral  quiz,  and  which  in  addition  to  the  usual  ques- 
tions relating  to  age,  education,  previous  and  present  condi- 
tions of  employment,  should  embrace  questions  relating  to 
the  following:  Experience  in  supervision  of  other  employes; 
reports  and  other  publications;  experience  as  expert  witness; 
knowledge  of  water  supplies,  sewerage  and  sanitary  condi- 
tions in  Illinois;  experience  in  reviewing  plans  for  water  puri- 
fication, sewage  treatment,  and  city  cleaning  projects;  experi- 
ence in  design  and  construction  of  water  purification  and 
sewage  treatment  projects;  and.  possibly  membership  in  en- 
gineering and  technical  societies. 

Assistant  Sanitary  Engineer:  Salary  $100  to  $250  per 
month.  Minimum  age, -25  years.  Male.  Duties  will  involve 
work  as  assistant  in  sanitary  engineering  bureau  of  the  State 
Board  of  Health  and  will  include  examinations  of  water  sup- 
plies, sewerage  systems  and  city  cleaning  methods;  chemical 
and  bacteriological  analyses;  sanitary  survey  of  municipali- 
ties: sanitary  inspection  of  public  buildings,  public  houses 
and  places:  investigations  relating  to  water  purification,  sew- 
age disposal,  wastes  disposal,  air  conditioning;  investigation 
of  water-borne  diseases,  etc. 

Training  and  Experience  Required:  Graduation  from  a 
reputable  institution  in  civil,  sanitary  or  municipal  engineer- 
ing and  at  least  two  years'  experience  in  State  Board  of  Health 
work,  or  along  similar  lines. 

In  order  to  fill  the  position  of  chief  sanitary  engineer,  the 
Illinois  State  Civil  Service  Commission  has  arranged  with  the 
Board  of  Health  to  hold  an  examination  early  in  November, 
and  applications  will  be  received  up  to  October  30,  1915.  This 
position  has  been  thrown  open  to  non-residents  of  Illinois. 
The  inquiry  will  be  unassembled  and  not  of  the  usual  written 
type.  Applicants  will  be  asked  to  forward  complete  state- 
ments of  their  qualifications  and  experience.  Their  statements 
will  be  verified  where  necessary  and  those  who  are  considered 
qualified  for  the  position  will  be  called  to  Illinois  for  a  per- 
sonal interview.  This  method  will  recommend  itself  to  busy 
men  as  it  follows  the  methods  ordinarily  used  by  private  con- 
cerns in  selecting  employes. 

W.  R.  Robinson,  904,  130  North  Fifth  avenue,  Chicago,  111., 
is  secretary  of  the  State  Civil  Service  Commission. 

The  U.  S.  Civil  Service  Commission  will  hold  examinations 
at  the  usual  places  as  follows: 

Oct.  13,  14:  Ship  draftsman  in  Bureau  of  Construction 
and  Repair,  Navy  Department,  Washington,  New  York  and 
Pensacola,  at  $3.28  to  $4.48  a  day,  with  promotions  to  higher 
salaries. 


Personal  Notes 
Mr.  Franklin  Henshaw  has  been  appointed  street  commis- 
sioner of  the  village  of  Scarsdale,  N.  Y.  The  village  is  ex- 
pending a  considerable  amount  of  money  this  fall  on  the  im- 
provement and  repair  of  the  streets  and  expects  by  next  year 
to  be  able  to  develop  a  comprehensive  system  for  the  care  of 
its  26  miles  of  improved  highways  and  the  development  of  new 
roads. 
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E.  J.  Hernan,  assistant  director  general  of  the  National 
Highways  Association,  has  been  doing  excellent  service  lately 
on  the  Southern  National  Highway  in  co-operation  with  the 
Texas  Good  Roads  Association  in  securing  additional  mileage 
of  good  roads  in  the  southern  counties  ot  that  state. 

Frank  Koester,  consulting  engineer  and  city  planning  ex- 
pert, New  York,  has  been  retained  by  the  Allentown  City  Plan- 
ning Commission  to  prepare  plans  and  specifications  for  the 
systematic  and  economical  development  of  Allentown,  Pa.,  a 
city  of  62,000  inhabitants.  These  plans  are  to  cover  the  entire 
field  of  city  planning  from  engineers',  architects'  and  land- 
scape designers'  standpoint.  During  his  work  at  Allentown 
he  will  give  also  an  exhibition  and  several  illustrated  lec- 
tures on  city  planning.  Mr.  Koester  is  a  technically  trained 
and  eminently  practical  man,  who  has  had  long  and  varied 
experience  in  German  municipalities  and  during  his  thirteen 
years  of  professional  activity  in  America,  has  frequently  been 
called  upon  as  a  consulting  expert.  He  is  the  author  of  sev- 
eral technical,  city  planning  and  sociological  works. 

Mr.  W.  E.  Hardy,  for  the  past  eleven  years  connected  with 
the  Diamond  Rubber  Company  and  the  B.  P.  Goodrich  Com- 
pany, and  lately  in  charge  of  the  sales  of  their  mechanical 
rubber  goods  division,  has  lately  been  appointed  sales  man- 
ager of  the  Boston  Belting  Company,  Boston,  Mass.,  manufac- 
turers of  mechanical  rubber  goods. 

The  New  York  office  of  the  Fibre  Conduit  Company  or 
Orangeburg,  N.  Y.,  is  now  located  at  101  Park  avenue,  corner 
Fortieth  street,  New  York  City,  in  quarters  three  times  the 
size  of  the  former  offices. 


Publications  Received 

The  Touring  Bureau  of  the  American  Automobile  Associa- 
tion has  issued  a  4-page  leaflet,  giving  in  tabular  form  the  prin- 
cipal automobile  regulations  and  fees  in  all  of  the  states  of  the 
Union. 

The  State  Geological  Survey  of  Illinois,  in  co-operation  with 
the  U.  S.  Geological  Survey,  has  just  issued  Bulletin  31,  giving 
the  results  of  their  oil  investigations  during  1914.  The  Col- 
mar  oil  field,  which  was  predicted  by  the  survey,  is  described 
in  detail,  and  other  favorable  areas  south  of  the  present  field 
are  outlined.  The  Allendale  field  of  Wabash  county  is  treated 
in  another  part  of  the  same  bulletin,  and  a  newly  described 
anticline  in  Randolph  county  will  be  of  interest  to  the  oil  man. 
A  large  area  in  Bond,  Macoupin  and  Montgomery  counties  is 
described  in  detail,  and  several  districts  are  pointed  out  in 
which  conditions  are  favorable  for  oil  and  gas  accumulation. 
In  one  of  these  areas  some  of  the  largest  gas  wells  ever  known 
in  Illinois  have  been  drilled  recently. 

A  Survey  of  the  Public  Health  Situation,  Ithaca,  N.  Y.,  by 
Franz  Schneider,  Jr.,  Ithaca,  June,  1915,  is  a  report  typical 
of  what  may  be  done  in  the  way  of  a  comparatively  rapid  sur- 
vey of  the  public  health  situation  in  a  small  or  moderate  sized 
city.  The  report  contains,  however,  the  results  of  an  original 
investigation  of  the  number  of  wells  and  privies  in  Ithaca  and 
considerable  other  material  unusual  in  a  survey  of  this  type, 
material  which  was  obtainable  thru  the  presence  of  Cornell 
University.  The  report  is  35  pages  in  length  and  is  illus- 
trated with  4  maps  and  6  photographs. 

Conservation  of  Water  by  Storage,  by  George  Fillmore 
Swain,  LL.  D.,  Gordon  McKay  Professor  of  Civil  Engineering, 
Harvard  University,  is  a  book  containing  the  series  of  Chester 
S.  Lyman  lectures  delivered  by  the  author  at  the  Sheffield 
Scientific  School,  Yale  University,  and  is  published  by  the 
Yale  University  Press,  New  Haven,  Conn.,  at  $3. 

The  Board  of  Water  Supply  of  the  city  of  New  York  has 
issued  a  40-page  booklet  descriptive  of  the  Catskill  water  sup- 
ply with  maps,  cross-sections  and  photographs,  which  is  a 
very  satisfactory  general  story  of  the  work. 


Dawson's  "Municipal  Life  and  Government  in  Germany," 
published  by  Longmans,  Green  &  Co.,  Fourth  avenue  and 
Thirtieth  street,  New  York,  was  reviewed  at  some  length  by 
us  recently.  Its  studies  of  the  principles  of  municipal  govern- 
ment are  well  worth  reading.  The  price  of  the  book  is  $3.75 
net. 

A  "Bibliography  of  Municipal  Government,"  by  William 
Bennett  Munro,  Phd.,  LL.B.,  professor  of  municipal  govern- 
ment in  Harvard  University,  gives  a  classified  list  of  the  best 
materials  available  for  study  in  every  branch  of  municipal 
affairs.  Particular  attention  is  given  to  official  reports  and  to 
authoritative  articles  in  scientific  periodicals  on  such  matters 
as  water  supply,  sanitation,  public  lighting,  street  railways 
and  so  forth.  By  far  the  larger  part  of  the  references  are  to 
publications  which  have  appeared  within  the  last  twelve  or 
fifteen  years.  Great  care  has  been  taken  to  arrange  the  mate- 
rials so  that  they  may  be  easily  found,  and  many  of  the  cita- 
tions have  critical  notes.  An  elaborate  author-and-subject 
index  is  appended.  It  is  published  by  the  Harvard  University 
Press.  Cambridge,  Maes.,  at  $2.50. 

Facts  about  all  sorts  of  organizations  which  bear  a  vital 
relation  to  the  business  activities  of  the  country  are  presented 
in  compact  form  in  the  directory  of  "Commercial  Organiza- 
tions of  the  United  States,"  a  new  edition  of  which  has  been 
issued  by  the  Bureau  of  Foreign  and  Domestic  Commerce, 
Department  of  Commerce.  Dependence  was  not  placed  entirely 
on  the  information  given  by  trade  organizations  in  response 
to  circulars  sent  out  from  Washington,  but  valuable  assistance 
was  afforded  by  the  Postoffice  Department,  thru  the  post- 
masters, who  reported  upon  commercial  organizations  in  their 
respective  sections.  The  result  is  the  most  complete  list  of 
organizations  directly  related  to  the  commercial  life  of  the 
country  that  has  ever  been  issued.  In  the  compilation  the 
organizations  have  been  divided  into  three  classes — interstate, 
national  and  international  in  one:  state  and  territorial  in  the 
second;  strictly  local  associations  in  the  third.  The  first  class 
mentioned  are  listed  both  alphabetically  and  by  trade  classi- 
fications, the  others  are  grouped  according  to  the  states  in 
which  they  are  located.  In  addition  to  data  relating  to  dues, 
income,  number  of  members  and  date  of  annual  meeting,  the 
field  of  service  and  special  activities  of  the  respective  local 
organizations  are  shown  as  far  as  practicable  by  the  use  of 
symbols.  Copies  of  the  publication  may  be  obtained  at  15  cents 
each  from  the  Superintendent  of  Documents,  Washington,  D. 
C,  or  from  the  branch  offices  of  the  Bureau  of  Foreign  an?! 
Domestic  Commerce. 

Daily  "Commerce  Reports"  is  a  government  publication 
which  secures  information  from  300  consular  officials,  located 
in  every  part  of  the  world,  which  contains  special  articles  pre- 
pared by  commercial  attaches  and  agents  of  the  Department  of 
Commerce,  stationed  at  the  most  important  centers  of  foreign 
trade,  and  which  gives  to  the  American  manufacturer  a  daily 
list  of  firms  in  foreign  countries  anxious  to  buy  American 
goods  and  represent  American  manufacturers.  It  also  contains 
a  complete  daily  record  of  what  the  United  States  government 
wants  to  buy  or  construct.  American  business  men  should 
read  it  with  their  morning  mail.  It  furnishes  a  daily  sum- 
mary of  the  market  conditions  and  prices  of  different  lines  of 
industry  in  the  world's  markets  and  contains  notices  of  cur- 
rent changes  in  the  tariffs  and  trade-mark  laws  of  foreign 
countries.  It  also  gives  every  morning  a  list  of  foreign  "Trade 
Opportunities."  The  subscription  price  is  $2.50  a  year,  sent 
to  the  Superintendent  of  Documents,  Washington,  D.  C,  or  to 
the  nearest  branch  office  of  the  Bureau  of  Foreign  and  Do- 
mestic Commerce. 

The  proceedings  of  the  eleventh  annual  convention  of  the 
American  Road  Builders'  Association,  held  in  Chicago  in  De- 
cember, 1914,  have  been  received  and  can  be  obtained  of  E.  L. 
Powers,  secretary,  150  Nassau  street.  New  York. 
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Strickler  Ratchet  Pipe  Cutter 

The  Strickler  Ratchet  Pipe  Cutter,  as  illustrated,  auto- 
matically cuts  cast  iron,  steel  and  wrought  iron  pipe  from 
%  inch  to  30  inches  in  diameter  by  hand.  The  cutting  blades 
of  this  machine  make  a  channel  cut  around  the  pipe  and  it  is 
stated  that  this  cutting  is  done  without  leaving  of  burrs  and 
ragged  edges.  These  cutters  are  to  be  had  in  a  range  of  sizes. 
Each  size  cuts  a  wide  range  of  pipe,  opens  wide,  easily  centers 
up  and  is  fastened  on  the  pipe  by  the  tightening  of  one  swing- 
bolt.  The  ratchet  head  which  holds  the  handle  is  equipped 
with  dogs  engaging  the  teeth  on  the  body  of  the  machine  which 
holds  the  star-fed  cutting  blade.  As  the  machine  rotates 
around  the  pipe,  the  star  feeder  sends  the  cutting  tools  in  au- 
tomatically and  this  is  accomplished  so  easily  that  one  man 
can  readily  cut  8-inch  pipe,  while  two  men  have  been  known 
to  cut  16-inch  and  20-inch  cast  or  wrought  iron  and  steel  pipe 
in  speedy  fashion. 
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TYING  IN  a  ten-inch  and  twelve-inch  line  with 

Strickler  pipe  cutter. 

These  cutters  an-  to  be  had  in  the  following  sizes  of  pipes: 

■"•i  to  2   inches  inclusive. 

1  '  i  to  4  inches  inclusive. 

2%  to  6  inches  inclusive. 

4  to  S  inches  inclusive. 

5  to  12  inches  inclusive. 
Strickler  No.  6,  cuts  12  to  16  inches  inclusive. 
Strickler  No.  7,  cuts  16  to  24  inches  inclusive. 
Strickler  No.  s,  cuts  24  to  30  inches  inclusive. 


Strickler 

No. 

1. 

cuts 

Strickler 

No. 

2, 

cuts 

Strickler 

No. 

::. 

cuts 

Strickler 

Xo. 

4. 

cuts 

Strickler 

No. 

5, 

cuts 

These  ratchet  pipe  cutters,  w'hich  are  made  by  W.  W. 
Strickler  &  Bros.,  Columbus,  Ohio,  are  in  use  by  National 
Water  Main  Cleaning  Co.,  Tampa  Water  Works,  J.  G.  Whit' 
Eng.  Corpn.,  Firestone  Tire  and  Rubber  Co.,  United  National 
Gas  Co.,  Oil  City.  Pa..  Dayton  Water  Works,  Dayton.  O.  Balti- 
more Co.  Water  Works,  W.  Va.  Water  and  Elect.  Co.,  Charles- 
ton, W.  Va.,  Public  Water  Dept.,  Canandaigua,  N.  Y.,  United 
Fuel  Co.,  Pittsburgh,  Pa.,  Ohio  Fuel  Supply  Co.,  Columbus,  O, 
American  Gas  Lt.  Co.,  New  York,  Water  Dept.  District  Co- 
lumbia, Con.  Gas  and  Electric  Co.,  Baltimore.  Md.,  and  scores 
of  others.  These  cutters  are  also  very  largely  used  by  water 
and  light  companies  as  well  as  by  public  contractors  special- 
izing in  these  lines. 


Export  of  Asphalt  from  Trinidad 
The  following  is  from  the  "Trinidad  Prices  Current," 
August  23,  1915,  published  by  The  Trinidad  Shipping  &  Trad- 
ing Co.,  Ltd..  offices  175  West  Glasgow,  Scotland,  Port-of- 
Spain,  Trinidad,  and  New  York.  It  shows  the  exports  of 
Trinidad  Asphalt  from  the  Island  of  Trinidad  for  the  period 
from   1910  to  August  21,  1915.  inclusive: 

1910    94,373  tons 

1911    92,891   tons 

1912    109,006  tons 

1913    144,793  tons 

1914    106,3S8  tons 

1915    64,241  tons 


New  Power  Scraper  Back-Filler 
The  illustration  shows  a  new  type  of  power-scraper  back- 
filler and  leveller  made  entirely  of  steel  and  with  a  traction 
arrangement   which   permits   of  movement   both    forward   and 
backward. 

This  outfit,  which  is  particularly  suited  for  street  excava- 
tion as  well  as  the  back-filling  of  trenches,  is  equipped  with  a 
6-h.p.  Novo  engine.  The  clutch  used  in  pulling  the  cable  is  of 
the  standard  hoisting-engine  type.     It  is  also  equipped  with  a 
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brake  tor  holding  the  line  when  raising  pipe  and  also  a  ratchet 
and  paul  which  will  allow  the  hoist  to  be  set  permanently. 

It  is  fitted  with  an  improved  multiple -disc  clutch  in  con- 
nection with  the  traction  arrangement.  It  is  fitted  with  high 
wheels  and  wide  tires.  The  line  or  cable  which  comes  from 
the  scraper  to  the  machine  is  run  through  a  sheave  at  this 
point,  which  is  swiveled  and  which  allows  it  to  turn  in  any 
direction  and  thus  allow  the  operator  to  work  the  scraper  from 
any  point. 

These  machines  are  manufactured  by  the  Oshkosh  Mfg. 
Co..  Oshkosh,  Wis. 


Shovel  Excavation  in  Busy  Street 
The  illustration  herewith  shows  an  "18-B"  type  Bucyrus 
steam  shovel  in  excavation  work  for  48-inch  cast  iron  pipe, 
Staten  Island,  under  the  supervision  of  the  board  of  water 
supply,  city  of  New  York,  of  which  J.  Waldo  Smith  is  chiel' 
engineer,  W.  E.  Spear  is  department  engineer  and  J.  P.  Hogan 
is  division  engineer. 

A  noteworthy  feature  is  that  this  shovel  was  operated  on 
a  busy  thorofare  about  five  feet  from  curb  line  and  next  to 
street  car  tracks.  In  spite  of  close  proximity  to  trolley  poles, 
overhead  wires,  trees  and  a  2,200-foot  water  pipe  line  for 
house  and  fire  service  extending  along  the  trench,  the  shovel 
averaged  90  linear  feet  per  8-hour  day  in  disintegrated  ser- 
pentine, and  as  high  as  105  feet  in  straight  earth  or  142  cubic 

BUCYRUS  "18-B"  shovel  averaging  ninety  feet 
per  day  in  rock  cut  eight  feet  deep. 
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yards  and  105  cubic  yards  per  day  at  a  cost  of  44  cents  per 
cubic  yard. 

The  4-inch  water  pipe  line  was  temporarily  relaid  along 
the  bank  so  that  its  service  might  be  maintained  until  the 
4S-inch  pipe  was  installed,  after  which  it  was  replaced  in 
position  in  trench. 

This  shovel,  equipped  with  a  %-yard  dipper,  was  supported 
over  the  cut  by  means  of  a  platform  formed  by  8  by  8  timbers 
18  feet  in  length.  The  average  cover  over  the  4S-inch  pipe 
was  4  feet,  while  the  trench  was  9  feet  in  depth. 

The  48-inch  pipe  sections,  weighing  approximately  5  tons 
each,  were  brought  to  the  work  on  motor  trucks  and  unloaded 
by  means  of  a  5-ton  chain  block.  One  of  these  motor  trucks 
averaged  14  pipes  per  day,  105  ton-miles,  at  a  haulage  cost 
of  65  cents  per  ton  or  43  cents  per  ton-mile. 

The  excavating  contract  was  completed  by  the  Beaver  En- 
gineering &  Contracting  Co.,  owners  of  the  shovel  above  de- 
scribed. 


The  No.  10  Rex  Mixer 

The  most  satisfactory  kind  of  mixer  is  one  that  will  meet 
the  contractors'  needs  under  the  most  trying  conditions.  The 
No.  10  Rex  mixer  is  a  one-bag  machine  with  the  low-charging 
features.  This  machine  can  also  be  equipped  with  a  power 
loader  and  automatic  water  tank  if  the  contractor  desires  it. 
The  mixer  can  also  be  supplied  with  steam  engine  and  boiler, 
gasoline  engine  and  electric  motor. 

Due  to  this  there  are  few  conditions  under  which  a  con- 
tractor using  a  mixer  could  not  use  a  No.  10  Rex  mixer  to 
advantage. 

The  No.  10  Rex  has  a  capacity  of  10  cubic  feet  of  unmixed 
material  and  will  thoroly  mix  and  discharge  a  batch  of  con- 
crete in  45  seconds.  The  charging  platform  is  but  22  inches 
above  the  ground,  allowing  the  wheelbarrows  to  run  up  an 
easy  incline  to  charge  the  mixer  drum,  which  has  a  21-inch 
opening.     The  discharge  chute  is  of  the  pivoted  type  and  is 


high  enough  above  the  ground  to  discharge  into  wheelbarrows. 
All  materials  entering  into  the  construction  of  the  Rex 
mixer  are  steel  or  refined  semi-steel,  the  only  timber  parts 
being  the  tongue  and  the  charging  platform.  The  drum  is  of 
cast  semi-steel  made  in  two  sections  bolted  together  in  the 
middle.  This  drum  is  exceptionally  hard  and  will  outwear 
several  drums  that  are  made  of  plate  steel,  it  is  claimed,  for 
the  walls  are  several  times  thicker  and  have  no  rivets  to  work 
loose.  The  sprocket  teeth  are  cast  in  sections  which  are  bolted 
to  the  drum.  If  thru  some  accident  a  tooth  should  be  broken, 
it  can  be  replaced  in  a  few  minutes'  time  at  a  very  small 
cost.  The  mixing  blades  carry  the  material  in  a  very  rapid 
manner  from  the  large  charging  opening  toward  the  center  of 
the  drum,  where  it  is  carried  upward  by  discharging  buckets 
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and  drawn  back  again  into  the  mixing  blades.  The  mixing 
operation  is  three-told  and  insures  a  very  rapid  mix  and  an 
absolutely  uniform  quality  of  concrete  in  a  few  turns  of  the 
drum.  The  drum  is  supported  on  large  chilled  tracker  rollers 
which  are  lubricated  by  means  of  compression  grease  cups. 

The  Rex  mixer  is  driven  by  riveted  chain  belt.  The  frame 
is  constructed  of  heavy  steel  channels  and  thoroly  braced. 
The  road  wheels  on  the  Rex  mixer  are  28  inches  in  diameter, 
with  a  6-inch  face,  to  facilitate  handling  over  rough  roads. 
The  Rex  mixer  is  guaranteed  for  a  period  of  one  year  against 
inherent  defects  in  workmanship  and  material  and  the  Chain 
Belt  Company,  Milwaukee,  Wis.,  its  maker,  will  replace  any 
parts  that  are  defective  f.  o.  b.  Milwaukee.  The  price  of  this 
machine  without  power  loader  and  automatic  water  tank  is 
$450  f.  o.  b.  Milwaukee. 


New  Model  Drive  and  Twist  Anchors 

The  Gund  Mfg.  Co.,  La  Crosse,  Wis.,  are  making  their  new 
type  of  drive  and  twist  anchors  of  drop-forged  steel.  The 
sharp  pear-shaped  steel  point  will  pierce  roots,  gravel,  hard 
clay,  etc.,  a  blow  from  a  sledge  sending  it  down.  A  bar  is  then 
inserted  in  the  eye  and  three  revolutions  to  the  right  opens  the 
blades  or  wings,  thus  securing  a  positive  anchorage  without 
resort  to  digging  or  tamping. 


In  crowded  corners,  alongside  of  buildings,  pavements,  etc., 
the  drive  and  twist  anchor  is  especially  efficient.  It  requires 
but  a  small  space  for  its  installation  and  can  be  used  where 
it  would  be  absolutely  impossible  to  set  any  other  form  of 
anchorage.  A  small  hole  can  be  broken  thru  pavement  and 
the  anchor  driven  thru,  thereby  saving  much  labor.  The  illus- 
tration shows  an  installation  between  a  paved  alley  and  a 
building.     The  space  was  only  3  inches  wide. 


New  Worm-Drive  Combination 
The  three-ton  Packard  combination  chemical  and  hose 
wagon  recently  shipped  the  boro  of  Parnassus,  Pa.,  is  equipped 
with  the  Packard  new  worm  drive.  The  worm,  which  is 
mounted  above  the  worm  wheel,  and  the  worm  wheel  and  dif- 
ferential, arc  mounted  as  a  unit  in  a  cast-steel  carrier  which 
is  bolted  in  place  in  the  center  of  the  axle  housing.  The  do- 
sign  permits  quick  and  <  asy  disassembling  or  assembling  of 
the  worm,  worm  wheel  and  differential,  and  their  removal 
without  taking  the  axle  from  under  the  truck.  The  lower  part 
of  the  axle  housing  forms  an  oil  reservoir  of  large  capacity 
with  an  oil  level  and  filler  plug  which  automatically  prevents 
over-filling.  Provision  is  made  for  a  constant  lubrication  of 
all  bearings. 

The  service  brake  consists  of  two  wire-woven,  asbestos-lined. 


PACKARD    three-ton    combination    hose    and 
chemical  recently  furnished  boro  of  Parnassus,  Pa. 
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contracting  shoes,  operating  on  a  drum  at  the  rear  of  the  trans- 
mission. Under  normal  conditions  this  brake  will  lock  the 
rear  wheels  under  a  full  load.  The  two  emergency  brakes  are 
internal  expanding  segments,  acting  on  pressed  steel  drums 
on  the  rear  wheels  and  operated  by  a  hand  lever  at  the  driver's 
left. 

By  the  elimination  of  the  motor  governor  this  piece  of  ap- 
paratus is  capable  of  a  speed  of  twenty-five  miles  per  hour. 

The  equipment  includes  two  copper  chemical  tanks,  200 
feet  of  %-inch  chemical  hose  and  reel,  extension  ladder,  axes, 
door-openers,  etc. 


DRIVE  AND  TWIST  ANCHOR  in  use. 


Heavy  Duty  Truck  Tires 
(Contributed.) 

Speed  and  resiliency  are  the  prime  factors  in  public  serv- 
ice truck  tire  equipment.  To  be  fully  efficient,  tires  for  heavy 
duty  service  must  be  of  a  compound  which  is  tough,  dense 
and  of  extra  wearing  qualities,  as  well  as  resilient.  They 
must  be  tough  to  withstand  the  strain  of  three-fold  vibration; 
on  their  denseness  depends  their  worth  in  withstanding  the 
tearing,  wearing  strain  of  the  road.  Wear  and  resiliency,  of 
course,  must  always  be  considered  together. 

Fig.  1  shows  sections  of  a  Goodyear  demountable  cushion 
tire  possessing  the  following  features:  (1)  Dual  treads 
notched  on  the  inside  to  give  a  greater  gripping  power  to  the 
road  and  increase  the  non-skid  value  of  the  tire;    (2)   slant- 
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Pig.  1. 


wise  bridges  acting  as  hinges  allowing  an  easy  distortion  of 
the  rubber  so  that  it  adapts  itself  to  the  inequalities  of  the 
road,  permitting  a  natural  displacement  of  the  rubber  where 
the  tire  is  distorted;  (3)  pockets  between  the  bridges  provid- 
ing space  for  the  displaced  rubber  to  go,  so  there  are  no  spots 
of  high  and  low  compression,  but  it  is  evenly  distributed 
turnout  the  tire;  (4)  steel  base  held  in  place  on  the  wheel  by 
wedge  rings  and  flanges  and  can  be  applied  or  demounted 
with  a  wrench  and  a  mallet. 


Fin.  3. 

Fig.  2  and  3  represent  a  new  type  of  Goodrich  "De  Luxe" 
tires,  which  is  built  higher  than  standard  tires  of  the  same 
width.  This  extra  volume  of  tread  rubber  affords  additional 
resiliency,  which  means  a  greater  cushion  for  the  truck  and 
its  load,  and  brings  more  wearing  rubber  between  the  road 
and  the  rim. 

Tires  of  regular  design,  regardless  of  make,  are  but  ap- 
proximately 2.31  ins.  high,  whether  their  width  is  3%  ins.  or 
7  ins.  In  the  "De  Luxe"  the  extra  rubber  is  placed  on  top  of 
the  tread.  Thus  a  5-in.  "De  Luxe"  has  approximately  as  much 
rubber  as  a  6-in.  regular.  The  duplex  curve  design  of  the 
"De  Luxe"  is  an  improvement  over  the  European  type  made 
necessary  by  the  severity  of  American  operating  conditions. 
The  semi-circular  shaped  tread,  the  European  design,  when 
under  load  compresses  so  that  the  tread  bulges  out  on  either 
side.  Bad  roads  chop  off  these  edges,  which  hastens  disinte- 
gration. The  duplex  curve  tread,  under  load,  assumes  a  shape 
similar  to  the  European  tread  when  not  under  load.  This 
elimination  of  the  bulge  reduces  chipping  to  the  minimum  and 
lengthens  the  tire  life. 


Figs.  4  and  5  are  sectional  views  showing  piers  or  columns 
of  elastic  rubber  used  in  the  construction  of  Dayton  airless 
tires.  These  piers  are  molded  inside  the  tire  and  are  united 
to  the  casing  and  tread  structure  just  as  the  piers  of  a  cement 
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Fig.  5. 

bridge  are  united  to  and  form  a  part  of  the  entire  bridge 
structure.  When  on  the  wheel  it  looks  exactly  like  and  is  the 
same  size  as  a  pneumatic.  The  difference  between  the  two 
makes  of  tires  is  the  interior  supporting  member.  The  pneu- 
matic tire  contains  a  rubber  tube  filled  with  compressed  air, 
while  the  Dayton  airless  contains  piers  or  columns  of  new 
elastic  rubber  and  an  annular  rib  (similar  to  a  bridge  con- 
struction), so  constructed  as  to  give  sufficient  strength  to 
support  any  given  weight  of  car,  and  yet  deflect  or  "squeeze 
down"  so  as  to  absorb  obstructions  in  the  same  manner  as  an 
air  tube  in  a  properly  inflated  pneumatic. 


Pig.  6. 

Fig.  6  shows  side  view  of  a  Sewell  cushion  wheel,  which 
is  constructed  with  no  connection  between  wood  and  wood, 
or  wood  and  iron,  except  thru  rubber,  in  this  way  avoiding 
any  friction  or  wear.  The  yielding  nature  of  the  rubber  cush- 
ion between  the  inner  and  outer  felloes  of  the  wheel  furn- 
ishes sufficient  resiliency  to  protect  the  vital  parts,  and  greatly 
improves  the  riding  qualities.  Solid  rubber  tires  mounted  on 
Sewell  cushion  wheels  give  the  required  traction.  The  rub- 
ber cushion  is  protected  by  a  side  rubber  flange  or  gasket  on 
each  side  of  the  wheel,  thus  protecting  it  from  dirt  and  grease. 
The  absence  of  friction  reduces  the  items  of  wear  and  tear  to 
the  minimum  leaving  only  the  laws  of  nature  with  which  to 
contend  as  a  factor  in  depreciation. 


Trade  Notes 

The  construction  of  two  new  buildings  has  been  started  at 
the  plant  of  the  Kissel  Motor  Car  Co.,  Hartford,  Wis.,  one  for 
storage  and  shipping  and  one  for  the  enameling  department. 
The  former  is  to  be  100  feet  long  and  the  other  110  feet  long, 
each  being  35  feet  in  width.  A  third  structure,  soon  to  be 
started,  is  a  modern  four-story  office  building,  which  will  house 
all  of  the  executive  and  clerical  forces  of  the  company.  Includ- 
ing the  cost  and  draughting  departments.     This  will  not  only 
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The  quality  of  sand  Is  of  late  being  given  so  much  special 
consideration  by  engineers,  architects,  contractors,  sand  ship- 
pers and  others  interested  in  construction  that  a  few  weeks 
ago  Mr.  Cloyd  M.  Chapman  and  Mr.  Nathan  C.  Johnson  wrote 
a  series  of  articles  on  "Sand"  for  the  Engineering  Record. 
These  articles  aroused  so  much  interest  that  they  have  been 
reprinted,  and  Concrete  Appliances  Co.,  New  York,  is  distrib- 
uting them  with  a  booklet  descriptive  of  the  universal  sand 
tester. 

provide  much  better  accomodations  and  facilities  for  these 
departments,  but  will  also  release  a  large  amount  of  floor 
space  for  manufacturing  purposes. 

The  Barr  Clay  Co.  of  Streator,  111.,  is  the  latest  acquisition 
to  the  family  of  the  Dunn  Wire-Cut  Brick  Company"s  licensees. 
This  is  a  company  of  the  first  importance  in  the  middle  West 
and  its  standing  both  as  to  business  methods  and  quality  of 
brick  is  of  the  very  highest. 

MacArthur  Concrete  Pile  &  Foundation  Co.  has  been  award- 
ed contracts  for  the  pile  foundations  of  the  office  and  three 
other  buildings  at  the  Willys-Overland  Co.  automobile  plant 
in  Toledo,  O.,  and  the  foundation  for  a  new  chimney  for  the 
Locomobile  Company  of  America,  Bridgeport,  Conn. 

The  McNichol  Paving  Co.,  Philadelphia.  Pa.,  are  laying 
5,000  square  yards  of  Durax  granite  blocks  at  Germantown 
avenue  and  Mermaid  lane,  the  stone  being  furnished  by  the 
Harris  Granite  Quarries  Co.  of  Salisbury,  N.  C. 

The  Metropolitan  Paving  Co.  of  New  York,  Hugo  Reid, 
manager,  is  laying  Durax  granite  blocks  in  the  street  inter- 
sections adjacent  to  the  Miami  hotel,  in  Dayton,  0.,  where  it 
can  be  inspected  by  those  attending  the  convention  of  the 
American  Society  of  Municipal  Improvements,  to  be  held  in 
that  hotel  Oct.  11  to  16. 

Serial  No.  916  of  The  Studebaker  Corporation,  South  Bend, 
Ind.,  is  devoted  to  wagons  for  trucking  and  draying. 

Burning  crude  oil  is  illustrated  and  the  advantages  of  the 
De  La  Vergne  oil  engine  are  briefly  and  clearly  stated  in  a 
handsome  circular  to  be  had  of  the  De  La  Vergne  Machine 
Co..  1175  East  138th  street,  New  York. 

The  United  States  Asphalt  Refining  Co.,  issues  a  unique 
mailing  booklet  on  "The  Aztec  Way." 

P.  Roughen,  Fond  du  Lac,  Wis.,  tells  all  about  the  Roughen 
adjustable  paving  gage  for  insuring  correct  crown  and  even 
surface  in  a  fully  illustrated  booklet. 

An  unusual  exhibit  at  the  San  Francisco  exposition  is  de- 
scribed in  a  booklet  on  water  tanks  issued  by  the  Pittsburg- 
Des  Moines  Steele  Co. 


The  Austin  Road-Ripper 

The  maintenance  cost  or  upkeep  expense  of  macadam, 
gravel,  bitumen  or  dirt  roads  is  an  item  that  deserves  special 
consideration.  In  many  localities  where  some  of  the  roads 
have  been  metaled  or  otherwise  improved  they  have  been  al- 
lowed to  deteriorate  until  the  surface  has  raveled,  ruts  and 
ridges  predominate  and  the  conclusion  has  been  forced  on  the 
minds  of  the  taxpayers  that  the  so-called  "permanent  road- 
way" is  a  poor  investment. 

Such  a  condition  is  not  necessary  and  could  be  easily  pre- 
vented if  the  proper  maintenance  equipment  were  provided. 
Any  well-made  hard  road  will  last  indefinitely  if  given  proper 
attention  at  the  right  time.  The  Austin  road-ripper  is  a  mas- 
sive scarifier  attachment  and  is  built  for  that  purpose.     It  can 


be  attached  to  the  Austin  mammoth  senior  or  junior  grader 
after  removing  the  regular  mold  board.  It  should  not  be  con- 
fused with  the  Austin  scarifier,  which  is  a  separate  machine, 
propelled  by  the  Austin  motor  roller. 

When  hauled  by  a  traction  engine  of  sufficient  power,  old. 
rutted  and  raveled  roads  with  stone  or  gravel  surface  can  be 
torn  up  to  the  depth  required  at  the  rate  of  from  one-half  to 
two  miles  of  road  per  day.  The  teeth,  or  tines,  are  of  special 
steel  and  will  penetrate  the  hardest  surface. 

After  the  road  has  been  thoroly  scarified  only  a  small 
amount  of  fresh  metal  is  required,  as  the  old  metal  has  not 
been  damaged  and  can  be  used  in  the  new  road.  By  substi- 
tuting the  regular  blade  for  the  scarifier  attachment  on  the 
grader  it  can  be  used  to  crown  the  road  and  properly  level  the 
new  material,  when  the  road  is  ready  again  to  be  rolled  into 
shape.  The  cost  of  rebuilding  old,  worn-out  roads  in  this  way 
is  very  moderate. 

The  photograph  shows  the  machine  ready  for  operation. 
Detailed  information  about  it  can  be  obtained  from  the  Austin- 
Western  Road  Machinery  Co.,  Chicago,   111. 


The  Lansing  Spout  Attachment 

We  are  illustrating  herewith  an  8-ft.  spout  with  high  sides 
as  attached  to  frame  of  Lansing  concrete  batch  mixers.  This 
spout  is  so  constructed  as  to  discharge  at  various  angles  and 
can  be  adjusted  to  different  heights  or  slant  by  means  of  a 
chain  connecting  the  spout  with  the  frame  work  over  the 
drum. 

The  Lansing  chute  is  a  crescent  shaped  spout  which  swinss 
free  of  the  drum  wThen  mixing  and  leaves  it  entirely  clear. 
Or  in  discharging,  it  swings  into  the  machine  at  a  short  angle 
and  discharges  just  as  much  or  as  little  as  desired.  The  lever 
controlling  this  is  at  the  front  of  the  machine  and  locks  in 
either  position. 

The  automatic  water  tank  is  made 
of  heavy  galvanized  steel.  The  amount 
of  water  desired  is  regulated  by  a  float 
inside  of  the  water  tank.  This  float 
can  be  set  by  the  contractor  accord- 
ing to  the  consistency  of  the  batch 
he  desires.  By  raising  the  float  the 
flow  of  water  is  increased,  and  by  low- 
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ering,  decreased.  When  the  desired  flow  of  water  is  secured, 
the  float  can  be  set  and  there  will  be  no  other  adjustments 
necessary  until  the  contractor  wishes  to  change  the  consistency 
of  his  batch.  The  construction  of  the  water  tank  is  very 
simple,  consisting  of  the  float,  one  check  valve,  one  three-way 
plug  valve,  and  one  hand  lever  by  which  it  is  operated. 


Boston's   Versatile  Truck 


A  Peerless  truck,  operated  by  the  city  of  Boston,  is  equipped 
with  a  900-gallon  steel  tank  and  it  is  used  interchangeably 
as  a  road  oiler  or  a  street  sprinkler.  Pressure  is  maintained 
in  the  tank  for  either  purpose  with  a  rotary  pressure  pump. 


AS   A    STREET   SPRINKLER. 

It  is  the  usual  plan  to  use  the  truck  as  a  sprinkler  on  the 
paved  streets  on  Sundays  when  the  roads  and  boulevards  are 
in  active  use.  When  used  as  a  sprinkler  the  truck  travels  12 
miles  per  hour  and  does  the  entire  work  on  routes  that  for- 
merly were  covered  by  three  watering  carts. 
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A    ROAD   OILER. 


When  it  is  used  as  a  road  oiler  the  average  speed  of  the 
truck  is  8  miles  per  hour  and  it  covers  12,500  square  yards 
with  a  tank  full  of  oil  in  18  minutes.  The  oil  is  sprayed  thru 
No.  40  nozzles  at  a  pressure  of  40  pounds.     While  it  is  not 


possible  to  maintain  this  speed  constantly,  the  foreman  states 
that  the  truck  takes  the  place  of  six  horses  and  two  drivers. 
By  means  of  a  three-way  valve  the  rotary  pump  may  be 
used  to  pump  the  oil  used  on  the  roads  out  of  an  oil  car  at 
the  siding,  thus  doing  away  with  the  necessity  of  using  a  hand 
pump. 


AS  A  FIRE   ENGINE. 

This  rotary  pump  also  supplies  enough  pressure  to  enable 
the  truck  when  filled  with  water  to  be  used  as  a  fire  extin- 
guisher for  dump  pile  fires  or  for  any  fire  which  is  so  far 
from  a  water  hydrant  that  the  regular  apparatus  has  difficulty 
in  getting  into  operation. 

The  tank  is  replaced  with  a  dumping  body  of  large  ca- 
pacity and  the  truck  is  also  used  for  the  collection  of  garbage 
and  ashes. 


AS    A    GARBAGE    TRUCK. 


High-Pressure  Fire  Service  Systems  in  Operation 

The  Allis-Chalmers  Company  installed  one  of  the  first 
high-pressure  fire  service  pumping  station  of  any  consequence 
in  this  country  using  motor  driven  centrifugal  pumps.  These 
pumps  were  installed  in  two  stations  in  New  York,  the  order 
being  placed  in  1906.  There  were  ten  10-inch,  6-stage  pumps, 
each  having  a  capacity  of  3,000  gallons  per  minute  against  a 
total  head  of  700  feet.  Each  pump  was  direct  connected  to 
an  800-horse  power  Allis-Chalmers  induction  motor  mounted  on 
the  same  base  with  the  pump  and  direct  coupled  to  the  pump. 
These  fire  pumps  were  very  thoroly  tested,  full  reports  of  the 
test  having  been  published  very  generally. 

Later  two  additional  pumps  of  the  same  type  and  capacity 
were  furnished  the  city  of  New  York  so  that  they  now  have 
in  service  12  high-pressure  fire  pumps  built  by  this  com- 
pany. 

The  city  of  Jacksonville,  Fla.,  has  Allis-Chalmers  high- 
pressure  fire  service  pumping  equipment,  consisting  of  two 
2,500-gallon-per-minute,  414-foot  head  pumps,  direct  con- 
nected to  375-h.p.,  1,130-r.p.m.  motors.  The  pumps  are  10-inch, 
4-stage  pumps  and  were  ordered  in  1909. 

In  the  same  year  the  city  of  Spokane,  Wash.,  ordered  six 
motor-driven  centrifugal  pumps  and  motors  and  an  additional 
unit  in  1910.  These  pumping  units  consist  of  14-inch,  2-stage 
pumps,  one  pump  connected  to  each  end  of  a  single  900-h.p.. 
SGO-r.p.m.  induction  motor.  These  pumps  operate  in  parallel 
against  domestic  pressure  and  in  series  to  deliver  5,200  gal- 
lons per  minute  against  430  feet  for  fire  service. 

In  1912  the  city  of  Cleveland  ordered  a  complete  high- 
pressure  fire  service  pumping  equipment  from  the  Allis- 
Chalmers  Company  consisting  of  pumps,  motors  and  switch- 
board. In  this  station  the  equipment  is  of  the  most  up-to-date 
design  and  the  details  have  been  worked  out  along  lines  which 
embody  the  results  of  this  company's  considerable  experience 
in  building  this  class  of  apparatus.  In  the  Cleveland  station 
there  are  four  10-inch,  5-stage  pumping  units,  each  having  a 
capacity  of  2,500  gallons  against  a  head  of  555  feet;  the  motors 
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are  550-h.  p.,  1,160-r.  p.  m.  induction  motors.  The  accom- 
panying photograph  shows  the  operating  floor  of  the  Cleve- 
land station,  with  the  four  electrically-driven  pumps,  switch- 
board, control  boards  and  central  meters.  There  is  spac  j 
to  the  right  for  two  more  pumps. 

The  most  recent  order  the  company  has  received  for  motor- 
driven  centrifugal  fire  pumps  was  received  this  year  from 
the  Arow  Engineering  Company  for  Allis-Chalmers  pumps, 
motors  and  switchboard  to  go  in  the  Toledo  high  pressure  fire 
service  station.  There  are  four  pumping  units  consisting  of 
a  10-inch,  5-stage  pump  direct  connected  to  a  550-h.  p.,  1,450- 
r.  p.  m.  induction  motor.  The  pumps  will  deliver  2,000  gal- 
lons per  minute  against  a  total  head  of  700  feet. 

The  Allis-Chalmers  Company,  Milwaukee,  Wis.,  publish  full 
official  descriptions  and  reports  of  tests  of  the  high  pressure 
fire  service  systems  installed  in  New  York  in  1906,  and  in 
Cleveland  in  1912,  which  are  worthy  of  careful  study.  They 
will  be  sent  by  the  company  on  request. 


Library  Building  of  the  Charleston,  S.  C,  Library 
Society 

The  Charleston  Library,  considered  by  competent  judges 
the  most  valuable  in  proportion  to  its  size  in  the  United 
States,  was  founded  in  1748,  and  the  Charleston  Library 
Society,  despite  losses  thru  fire,  has  preserved  books  which 
cannot  be  replaced.  The  collection  consist  , 
of  42,000  volumes  and  10,000  pamphlets, 
among  which  are  manuscripts  relating  to 
Huguenots;  autograph  letters  and  documents 
of  historical  significance;  Indian  treaties; 
Audubon's  Birds;  Piranesi's  Antiquities  of 
Rome;  rare  works  on  architecture,  archaeol- 
ogy and  natural  science;  a  large  collection 
of  historical  pamphlets  and  Caroliniana ; 
files  of  the  South  Carolina  Gazette  and  its 
successors,  from  1732  to  date;  files  of  the 
other  Charleston  papers,  including  the  Mer- 
cury. These  files  are  bound  in  475  volumes, 
some  of  unusual  size,  and  contain  original 
historical  material  nowhere  duplicated. 

AliGoodwin  &  Hawley,  Philadelphia,  were 
the  architects,  and  in  designing  this  build- 
ing it  was  their  idea  to  reproduce  something 
of  the  character  of  the  Italian  Renaissance 
palaces,  with  carved  stone  cornices  and  mold- 
ings on  "broad  plaster  surfaces.  Mat-glazed 
terra  cotta  was  used  instead  of  stone  for  the 
cornices,  molding,  etc.,  and  the  final  coat  of 
plaster  was  composed  of  ground  white  mar- 


ble and  Medusa  White  Portland  cement,  smoothly  finished  in 
a  very  satisfactory  manner. 

The  building  is  a  fireproof  structure,  with  extremely  heavy 
walls  for  a  building  of  this  type,  the  object  being  to  protect  the 
valuable  books  and  papers.  The  Melton  Construction  Com- 
pany, Washington,  D.  C,  were  the  general  contractors  who 
personally  had  charge  of  the  cement  work  and  plastering,  and 
did  not  sublet  this  phase  of  the  work  on  account  of  the  very 
exacting  specification  requirements. 

Walker  &  Burden,  Charleston,  were  the  supervising  archi- 
tects and  engineers. 


Standard  Rating  of  Batch  Concrete  Mixers 
Up  to  the  present  time  there  has  never  been  any  standard 
method  of  rating  batch  mixers.  Some  mixer  manufacturers 
rate  their  machines  by  their  capacity  in  mixed  concrete,  while 
other  manufacturers  rate  them  by  their  capacity  in  loose  un- 
mixed material.  It  is  a  well-known  fact  that  a  mixer  having  a 
batch  capacity  of  8  to  9  cubic  feet  of  unmixed  sand,  stone 
and  cement  will  hold  only  about  G  cubic  feet  of  mixed  con- 
crete per  batch.  For  this  reason  the  term  three,  four  or  nine- 
foot  mixer  has  never  had  any  real,  definite  significance. 

The  National  Association  of  Mixer  Manufacturers,  at  their 
August  meeting,  took  steps  toward  remedying  this  difficulty 
by  adopting  a  resolution  providing  for  the  uniform  rating  of 
batch  mixers.  This  resolution  provides  that  the  members  of 
the  association  in  future  catalogs  and  circulars  shall  specify 
the  capacity  of  their  mixers  as  "size  of  wet-mixed  batch,"  and 
not  otherwise.  The  resolution  further  provides  that  the  dry 
unmixed  capacity  of  a  mixer  may  be  approximated  as  one  and 
one-half  (1%)  times  the  wet-mixed  batch,  assuming  the  use 
of  cement,  sand  and  one  and  one-half  (1%)  inch  crushed 
stone,  with  1%  gallons  of  water  per  cubic  foot  of  mixed  con- 
crete. The  members  of  the  association  further  agreed  not 
to  use  the  dry-batch  rating  in  their  correspondence,  advertis- 
ing, etc.,  unless  the  standard  wet-batch  rating  were  used  also 
and  with  equal  prominence. 

This  step  is  a  very  desirable  one  that  will  prove  beneficial 
to  all  contractors,  mixer  manufacturers,  and  everyone  in  fact 
connected  with  the  concrete  and  cement  industry.  A  contrac- 
tor can  now  arrive  at  a  real  comparison  between  mixers,  not 
only  in  price  but  also  in  capacity.  This  would  have  been  much 
more  difficult  without  a  standard  rating. 


MUNICIPAL    ENGINEERING 


Performance — The  Best  Test  of  All 


One  of  the  largest  and  most  important  contracts 
for  building  the  new  Eastern  Parkway  Subway,  Brook- 
lyn, New  York,  has  been  let  to  the  Cranford  Company 
of  that  city. 

The  Canford  Company  is  engaged  in  building  the 
Flatbush  section  of  the  subway.  While  the  character 
of  earth  is  such  that  rapid  excavation  can  usually  be 
made,  a  haul  of  over  three  miles  to  the  dumping  scows 
at  first  proved  a  great  handicap. 

After  exhaustive  tests,  covering  practically  all  makes 
of    motor    trucks,     the    Cranford     Company    purchased 


twelve  Garfords  for  the  work, 
the  company  has  a  fleet  of  twen- 
ty-three Garford  trucks  in  opera- 
tion on  the  single  job.  Of  these, 
an  even  dozen  are  of  the  tractor- 
with-trailer  type.  The  others  are 
Garford  six-ton  trucks  with 
power-dump  bodies. 


Renting   eleven   more, 


A  GOOD  ROADS  BOOK 

Write  today  for  our  illustrated  booklet— 
"Roads— Their  Influence  Upon  Economic 
and  Social  Conditions."  It  will  interest 
you.  A  post  card  will  bring  it.  Please 
address  Dept.  105. 


With  this  equipment,  the  Cranford  Company  is 
master  of  what  was  once  a  most  difficult  proposition. 

Each  truck  makes  ten  round  trips  over  six  miles 
per  day,  hauling  from  five  to  six  cubic  yards  of  earth 
each  trip.  The  company's  records  show  that  a  total  of 
1.200  cubic  yards  of  earth  is  being  removed  by  the 
Garford  trucks  every  nine-hour  day. 

Many  of  these  Garfords  are  working  on  a  continuous 
schedule,  bringing  in  crushed  stone  and  asphalt  at 
night  for  the  next  day's  work. 

Such  facts  furnish  convincing  evidence  of  Garford 
efficiency.  Yet  this  is  merely  one 
of  many  big  contracting,  road 
building  and  engineering  jobs  on 
which  Garford  trucks  are  being 
operated  with  great  success. 


The  Garford  Motor  Truck  Company,  Lima,  Ohio, 

Manufacturers  of  Trucks  of  '4,  1,  l'A,  2,  3,  5  and  6  ton  capacity. 


CONTRACTING  NEWS 


AUTOMOBILES,     FIRE     APPARATUS. 

Geneva,  N.  T. — Bond  issue  of  $1S,500 
voted  recently  for  purchase  of  motor  appa- 
ratus.    R.  H.  Gulvin,  mayor. 

Streator,  111. — To  The  American-La 
France  Fire  Engine  Co.,  contract  for  motor 
truck  for  fire  engine  company,  at  bid  of 
$6,000. 

Youngstown,  Ohio — Oct.  11,  until  10  a.  m., 
bids  will  be  received  for  one  five-passenger 
automobile  for  use  in  engineering  dept. 
price  not  to  exceed  $1,200.  Certified  check, 
$100.  Frank  H.  Vogan,  elk.  Mahoning 
county  comnrs. 

Wheeling,  W.  Va, — Contract  awarded 
American-La  France  Fire  Engine  Co.,  El- 
mira,  N.  T.,  for  one  chemical  and  hose 
combination  truck  for  Edgewood  fire  dept. 


BIDS    REQUESTED. 

Beaufort,  S.  C. — Oct.  12,  until  10  a.  m., 
for  repairs  to  two  piers  of  Whale  branch 
bridge  and  for  constructing  120-ft.  span 
steel  or  concrete  highway  bridge  between 
St.  Helena  and  Ladies  Island.  Shand  En- 
gineering Co.,  Columbia,  S.  C,  W.  H.  Hull, 
secv.  bd.  of  co.  comnrs. 

Bedford,  Ind. — Oct.  12,  until  1  p.  m.,  for 
two  bridges  in  Lawrence  co.  E.  W.  Ed- 
wards, co.  aud. 

Glenfield,  Pa. — Until  Oct  27,  for  recon- 
structing steel  and  concrete  bridge  over 
Kilbuck  creek  on  Bridge  St.  W.  N.  Kratzer, 
burgess. 

Kampsville,  111. — Oct.  9,  until  noon,  for 
reinforced  concrete  bridge  work  in  road 
dist.  No.  2,  Calhoun  co.  John  A.  Earley, 
co.  highway  supt.  Batchtown. 

Keyesport,  111. — Oct.  5,  until  11  a.  m.,  for 
one  reinforced  concrete  bridge  between  Ta- 
malco  twp.,  Bond  co.,  and  Irishtown  twp., 
Clinton  co.  R.  O.  Young,  co.  highway  supt. 
Sorento,  111. 

Lafayette,  Ind. — Oct.  18,  until  10  a.  m., 
for  bridge  near  Dayton  in  Tippecanoe  co. 
W.  Baxter,  co.  aud. 

Lancaster,  Ky. — Oct.  5,  until  noon,  for 
100-ft  steel  span  bridge  over  White  LicK- 
creek  in  Garrard  co.  J.  W.  Hamilton,  elk. 
co. 

Lebanon,  Ind. — Oct  18,  until  10  a.  m., 
for  two  reinforced  concrete  bridges  and  re- 
pair of  one  in  Boone  co.  D.  M.  Clark,  co. 
aud. 

Mt.  Sterling,  111. — Oct.  12,  until  1:30  p.m., 
for  one  reinforced  concrete  brigde  in  Mis- 
souri twp..  Brown  co.  W.  O.  Grover,  co. 
highway  supt.  Mt.  Sterling. 

Quincy,  111.- — Oct.  15.  until  2  p.  m.,  for  one 
reinforced  concrete  bridge  in  Columbus 
twp.,  Adams  co.  L  L  Boyer,  co.  highway 
supt. 

Rockford,  111. — Oct.  2  9.  until  1  p.  m.,  for 
steel  bridge  with  concrete  floor  in  Rockton 
twp.,  Winnebago  co.  A.  R.  Carter,  co.  high- 
way supt 

Steubenville.  Ohio — Oct.  15,  until  2  p.  m„ 
for  steel  superstructure  for  bridge  No.  1  in 
Smithfield  twp.  Certified  check,  $100.  J. 
L.  Means,  aud.  Jefferson  co. 

Williamsport,  Ind. — Oct.  9,  until  2  p.  m., 
for  reinforced  concrete  bridge  in  Kent  twp. 
D.   H.   Moffat,  co.   aud. 

CONTEMPLATED    WORK. 

Benton  Harbor.  Mich. — Bond  issue  of 
$53,000  will  be  voted  on  Oct.  11  for  viaduct 
on  Britain  and  Edward  aves.  and  High  st. 
Condon  M.  Ryno,  mayor. 

Camden.  N.  J. — Two  bridges  over  Cooper 
river  at  State  st.  being  considered.  Ad- 
dress Chas.  H.   Ellis,  mayor. 

Chickasha,  Okla. — New  bridge  2,000  ft. 
long  being  surveyed  for.  Estimated  cost, 
$50  000.      P.  E.   Colby,   city  engr. 

Cleburne.  Tex. — Concrete  bridge  over  W.' 
Buffalo  creek  authorized  by  city  council. 
Geo.  Groupe,  city  engr. 

Grand  Rapids.  Mich. — Bridge  across  Plas- 
ter creek  at  Grandville  ave.  contemplated 
bv  county  and  state.  F.  F.  Rogers,  state 
highway  comnr.   Lansing. 

Johnstown,  Pa. — Plans  being  prepared 
for  Horner  st.  bridge.  Estimated  cost, 
$45,000.     G.  A.  Flink.  engr.,   Harrishurg. 

Little  Rock.  Ark. — Plans  for  240-ft.  steel 
bridee  to  span  Bodcaw  creek  completed. 
Hugh   R.   Carter,   state  highway  comnr 

Lyons  Falls.  N.  Y. — Plans  completed  for 
new  superstructure  for  ortrtge  over  Blank 
and  Moose  rivers.  Cost,  $59,385.  Address 
state  highway  engr. 

la,   X.   TI. — Plans  being  prepared  for 


reinforced  concrete  arch  bridge  between  this 
city  and  Mernmac  over  Pennichunk  brook. 
Geo.  P.  Winn,  city  engr. 

Portland,  Ore. — Plans  completed  for  rein- 
forced concrete  viaduct  length  219  ft.  on 
Union  ave.  extension.  Estimated  cost,  $53,- 
000.     Phillip  H.   Dater,  city  engr. 

Rome,  Ga. — $225,000  bonds  voted  for 
concrete  bridges  over  three  rivers  in  Rome. 
Address   comnrs.    Flovd   co. 

Rutledge,  Tenn. — $200,000  bond  issue  vot- 
ed upon  for  good  roads  in  Grangier  co.  ; 
also  building  bridge  in  near  future  over 
Tennessee  river  at  Dyers  Ferry  and  another 
at  Turley  Mills.     Address  co.  aud. 

Sterling,  111. — New  bridges  to  be  con- 
structed in  Newton,  Erie  and  Lyndon 
twps.  Address  bridge  comm.  of  board  of 
supervisors. 

BUILDINGS. 
BIDS    REQUESTED. 

Boston,  Mass. — Oct  11,  until  2  p.  m.,  for 
additions  and  alterations  to  various  build- 
ings of  Boston  city  hospital.  Certified 
check.  $200  for  each  contract.  John  J. 
Dowling,  supt. 

Detroit,  Mich. — Oct.  12,  until  4:15  p.  m., 
for  20-room  school  bldg.  on  Central  and 
Honorah  aves.  Certified  check.  6  per  cent, 
of  bid.     Chas.   A.  Gadd,,  secy.   bd.  of  educ. 

Dunmore.  Pa. — Oct  7,  until  8  p.  m.,  for 
alteration  of  No.  4  school  bldg.  Thos.  F. 
Harrison,  chrmn.  bldg.  comm. 

Jersey  City,  N.  J. — Oct.  7,  until  3  p.  m., 
for  new  county  jail.  Certified  check,  10 
per  cent  of  bid.  Walter  O'Mara,  elk.  bd. 
of   chosen    freeholders. 

Metuchen,  N.  J. — Oct  8,  until  S  p.  m.,  for 
graded  school  bldg.  on  New  Brunswick  ave. 
Certified  check  for  general  construction, 
$1,000.  John  Noble  Pierson  &  Son,  archts.. 
130  Smith  St.,  Perth  Amboy,  N.  J. 

Rock  Island,  111. — Until  Oct.  8,  for  3- 
storv  brk.  S2xl32-ft  school  bldg.  Esti- 
mated cost,  $70,000.  Olaf.  C.  Cervin,  archt, 
city. 

Rock  Rapids,  Iowa — Until  Oct.  IS.  for  3- 
story  and  basement  fireproof  stone  oi  brk. 
court  house.  Cost,  $125,000.  ,oseph 
Schwartz,   archt,   Sioux  Falls,   S.   D. 

Watertown.  Wis. — Oct.  11,  untl  7  p.  m.. 
for  high  school  bldg.  Certified  check.  5  per 
cent,  of  bid.  Parkinson  &  Dockendorff. 
archts.,   LaCrosse,  Wis. 

CONTRACTS  AWARDED. 

Bardville,  Ky. — To  E.  B.  Wickersham, 
Mayfield,  Ky.,  jail  for  Carlysle  co.  at  about 
$12,500.  Contract  for  cells  and  iron  work 
awarded  Van  Dorn  Iron  Works  Co.,  Cleve- 
land. 

Dayton.  Ind. — To  J.  Wesley  Reed,  Ham- 
mond,  high   school  bldg.,  at  $28,500. 

East  Moline.  111. — To  P.  H.  Laionz,  Mo- 
line,  twp.  high  school  bldg.,  at  about 
$50,000. 

East  Pittsburgh,  Pa. — To  Geo.  M.  Hall 
Co.,  135  7th  St..  Pittsburgh,  3-storv  muni- 
cipal bldg.,  at  about  $50,000. 

EauClaire,  Wis. — To  Hoeppner  &  Bart- 
lett.  city,  city  hall,  at  $65,000. 

Jersey  City.  N.  J. — To  J.  J.  Marione 
Construction  Co..  public  school  No.  5  in 
North   Bergen,  at  $65,480. 

Madison.  W.  Va — To  P.  Q.  Shrake  & 
Son  Co..  Morgantown,  county  court  house, 
at    $77,556. 

Peru,  Ind. — To  Geo.  Todd,  school  bldg. 
at  Rich  Valley,  at  $13,337.50. 

Rochester,  Minn. — To  G.  Schwartz  &  Co., 
city,  8-room  brk.  and  concrete  school   bldg. 

San  Angelo.  Tex. — To  Willeke  Bros., 
citv,  school  bldg.  on  N.  Oak  St..  at  $54,- 
176. 

Sheboygan,  Wis. — To  Immel  Constr.  Co.. 
Fond  du  Lac.  general  construction  for  city 
hall,  at   $74,5S4. 

Susanvllle,  Cal. — To  Jas.  L  McLaughlin, 
San  Francisco,   court  house,  at   $77,7!>7. 

Thomaston,  Me. — To  J.  W.  Bishop  Co., 
Worcester.  Mass..  municipal  bldg.  Estl- 
mtaed  cost   $50,000. 

White  Plains.  N.  Y. — To  John  T.  Brady 
&  Co..  West  Chester  co.  court  house,  at 
S4D4.740. 

CONTEMPLATED   WORK. 

Baltimore.  Md. — School  bldg.  in  Patter- 
son Park  he'ng  considered.  Cost  about 
$100,000.      Address  bd.   of  educ. 

Batavia,  O'^io — Bond  issue  of  $30,000 
voted  for  addition  to  high  school.  Scho- 
field  &  Robertson,  arcMs.,  Cincinnati. 

Bayonne,      N.      J. — Following     appropria- 


tions made  for  school  bldgs.  :  addition  t<> 
high  school,  $260,000  ;  addition  to  school 
No.  3,  $75,000;  new  school  adjoining  Lin- 
coln school.   $146,000.      Address  bd.  of  educ. 

Knoxville,  Tenn. — Issuance  of  $16,000 
bonds  for  improvement  of  school  bldg.  be- 
ing considered.  H.  E.  Christenberry. 
mayor. 

Newark,  N.  J. — Plans  ordered  prepared 
for  nine  new  school  buildings.  Ernest 
Guildert,  supervising  archt.  bd.  of  educ. 

Rockford,  111. — Addition  to  Rockford 
court  house  and  new  county  jail  voted. 
Estimated  cost,  $200,000.  Address  Winne- 
bago co.  supervisors. 

Terre  Haute,  Ind. — Tentative  plans  being 
prepared  for  school  bldg.  at  25th  st.  and 
4th  ave.,  to  cost  $70,000,  and  for  building 
on  Kafader  site  to  cost  $130,000.  Johnson 
&  Miller,  archts.  for  first  bldg.,  Rodney 
Leonard,  archt.  for  second  bldg.  Mr. 
Green  leaf,   school  trustee. 

Waukesha  Wis. — Ordinance  passed  for 
bond  issue  of  $150,000  for  school  sites  and 
buildings.     Address  bd.  of  educ. 

Wheeling,  W.  Va. — Plans  being  prepared 
for  3-story  brk.  fireproof  central  grade 
school  on  Warwood  ave.  Cost,  $40,000.  F. 
F    Faris,  archt,  Wheeling. 


GARBAGE    DISPOSAL. 

Evanston.  111. — Garbage  destructor  plant 
being  considered.      H.   P.   Pierson,   mayor. 

Houston,  Tex. — Oct.  8,  until  2  p.  m„  bids 
will  be  received  for  installation  of  garbage 
incinerators,  destructors  or  plants.  Ben 
Campbell,   mayor:   E.   E.   Sands,  city  engr. 

Norwood,  Ohio — Bids  will  be  received  in 
about  90  days  for  erection  of  garbage  cre- 
matory.    John  C.   Schmidt,  chief  engr. 

St.  Louis.  Mo. — Advisability  of  changing 
or  constructing  new  municipal  disposal  sys- 
tem being  investigated.  Address  bd.  of 
aldermen. 

LIGHTING. 

BIDS   REQUESTED. 

Ann  Arbor.  Mich. — Oct.  4.  until  6  p.  m.. 
for  lighting  streets  and  alleys  for  period  of 
">  yrs..  from  Dec.  31,  1915.  Ross  Granger, 
citv  elk 

Bratenahl,  Ohio — Oct  5.  until  noon,  bids 
will  be  received  for  lighting  streets  and 
highways  by  gasoline  vapor  for  5  years. 
Certified  check,  10  per  cent,  of  bid.  C.  A. 
Neff,  village  elk. 

Lawrence,  Kans. — Oct.  11,  until  5  p.  m.. 
for  installing  White  Way  for  five  blks.  on 
Mass.  st.  Certified  check.  5  per  cent  of 
bid.     P.  D.   Brooks,   city  elk. 

Luverne.  Iowa — Oct.  6.  until  6  p.  m..  bids 
will  be  received  for  8-mlIe  transmission 
line,  sub-station  and  distribution  system 
R.    E.   Cook,   town  elk. 

CONTEMPLATED    WORK 

Baconton,  Ga. — $12,000  bonds  voted  for 
electric  light  plant  and  water  works  system. 

Bevier.  Mo.— $10,000  to  $15,000  bond  issue 
to  be  voted  on  for  extending  lighting  fa- 
cilities and   street  improvement. 

Birmingham,  Ala. — Extension  of  munici- 
pal light  plant.  Julian  Kendrick,  city 
engr. 

Grand  Marais,  Minn. — Petition  being  cir- 
culated for  municipal  electric  light  plant. 
Address  village  council. 

Green  Camp.  Ohio— Construction  of  4- 
mile  transmission  line,  and  street  lighting 
system  planned.  H.  O.  Fisher,  engr..  To- 
ledo. 

Jackson,  Mich. — Estimates  being  pre- 
pared on  extension  of  blvd.  lighting  system 
for  cross  streets  in  business  dist.  Mr.  Cum- 
mins, city  mgr. 

Lorain.  Ohio — Petition  filed  for  munici- 
pal electric  light  plant.  Probable  bond  is- 
sue.  $350,000.     J.  J.  Pollock,  mayor. 

Marathon.  Iowa — $12,000  bond  issue  voted 
for  municipal   electric  light  plant. 

Milan,  Kans. — Plans  being  prepared  for 
municipal  electric  light  plant.  Nathan  L. 
Jones,  engr..  Smith  bldg.,  Wellington. 
Kans. 

ROADS    AND    PAVEMENTS. 

RIDS    REQUESTED. 

Albany,  Ky. — About  Oct  15.  for  Dixie 
Short  Route  from  Tampa  Fla.,  via  Chatta- 
nooga. Tenn..  to  Cincinnati,  Ohio.  C.  B. 
Parrigan.  co.   iudge. 

Beaumont.   Tex. — Oct.    19.   until    10   a.    m.. 


MUNICIPAL    ENGINEERING 


The  city  of  South  Bend  has  a  population  of  68,000 
— 23,000  buildings  (mostly  frame),  area  of  fire  limits 
is  but  5  square  miles,  but  the  South  Bend  Chemical 
makes  every  fire  within  14  56-100  square  miles! 


In  the  terrific  strain  of  fire-fighting, 

South  Bend  "Double  Duty"  Apparatus 

proves  its  stamina — its  enduring  superiority  over  other 
types.  If  you  want  to  make  sure  of  "stand  up"  under 
constant  gruelling  service,  "Specify  South  Bend" — ask 
the  Chiefs  who  know  South  Bend.  We  manufacture  all 
kinds  of  motor-driven  apparatus  for  municipalities — fire 
and  police  apparatus,  patrols,  ambulances  and  service 
trucks.     Now  is  the  time  to  write  us! 


Chief  Irving  Sibrel,  S.  B.  F.  D.,  says: 
"Our  60  h.p.  Chemical  Engine,  made 
by  the  South  Bend  Motor  Car  Co., 
answers  all  stills  and  boxes — it  makes 
every  fire  in  South  Bend  and  puts  out 
80  per  cent  of  them!  It  answered  57 
alarms  in  March  and  49  in  April — it 
never  fails  us!!  We  depend  on  our 
Chemical  to  cover  our  14  56-100  sq. 
miles — and  it  does  it." 


South  Bend 
JVlotor  Car 
Works 

Manufacturers  of 

"Double  Duty"  Fire  Apparatus 

SOUTH  BEND,  IND. 


MUNICIPAL    ENGINEERING 


for  about  90,000  sq.  yds  paving  on  concrete 
Inundation,  including  curbs  and  .nutters. 
Materials:  vit.  brk..  aspbalt.  rock  asphalt, 
bitulithic.  creosoted  wood  blks.  Certified 
check,  $1,000.  J.  G.  Sutton,  city  sec:  : 
L.   Soberer,   city  engr. 

Colfax,  Wash. — Until  Oct.  11,  for  sur- 
facing 17  miles  of  Inland  Empire  highway 
with  gravel.  Address  state  highway  comnrs. 

Columbus.  Ohio — Oct.  8,  until  noon,  for 
curbig  and  cement  sidewalks  on  High  st. 
and  grading,  curbing  and  paving  Ryan  ave 
with  brk.  or  treated  macadam.  Certified 
.luck,  $500.  Geo.  A.  Borden,  dir.  of  pub- 
lic  service. 

Dayton,  Wash. — Until  Oct.  11,  for  grad- 
ing and  surfacing  7  miles  of  Inland  Em- 
pire highway  between  Waitesburg  and 
Dayton.      Address    state   highway   comnrs. 

Huntington,  Ind. — Oct.  16,  until  10  a.  m., 
for  grading  and  paving  Tribolet  and  Turn- 
bleson  rd.  in  Union  twp.,  Huntington  co. 
Harold  Guthrie,  co.  aud. 

Logansport,  Ind. — Until  Oct.  19,  for  pav- 
ing \V.  Broadwav  and  Fruitland  ave.,  about 
43.450  sq.  yds.,  with  brk..  asphalt,  bitumin- 
ous concrete  or  reinforced  concrete.  \V.  H. 
Thompson,  engr.  :  Wm.   Pickett,  city  elk. 

New  Albany,  Ind. — Oct.  14.  until  10  a.m.. 
for  grading,  draining  and  paving  Grant 
Line  rd.  in  Floyd  co..  length  10,590  ft.  J. 
T    Miller,  co.  aud. 

New  Brunswick,  N.  J. — Oct.  11.  until  2:30 
p.  m.,  for  sections  2  and  3  of  South  Ambov- 
Keyport  rd.  Certified  check,  $1,000.  A.  J. 
Gebhardt,  dir.  bd.  of  chosen   freeholders. 

Shoals.  Ind. — Oct.  11,  until  10  a.  m.,  for 
macadamized  rd.  in  Halbert  twp.,  Martin 
co.     Lorenzo  D.   Haga,  co.  aud. 

CONTRACTS  AWARDED. 

Belleville,  N.  J. — To  The  Glenfield  Con- 
si  ruction  Co..  asphalt  blk.  pavement  on 
Overlook   ave.,   at   $15,042. 

Bloomington,  Ind. — Union  Asphalt  Co.. 
Indianapolis,  lowest  bidders  for  bituminous 
concrete  pavement  on  E.  6th  st..  at  $10,- 
326.42. 

Bloomsburg,  Pa. — T.  B.  E.  Bloom.  Lu- 
ezrne,  brk.  pavement  on  Market  St.,  at  97e 
per  sq.  yd. 

Conneaut,  Ohio — To  John  McCormack  & 
Sons,  Erie,  asphalt  paving  on  State  st.,  at 
$29,843.65. 

East  Orange.  N.  J. — To  John  F.  Bieger  & 
Son.  asphalt  blk.  pavement  on  Harrison  St., 
at    $42,440. 

Eaton  Rapids.  Mich. — To  Globe  Constr. 
Co.,  Kalamazoo,  11  blks.  concrete  asphalt 
pavement,  at  $1.32  per  sq    yd 

Harrisburg.  Pa. — To  Win.  C.  Evans, 
Ambler,  Amiesite  pavement  on  Huntington- 
Mill   Creek  rd.,  at   $86,079. 

LaConnor,  Wash. — To  W.  M.  Ball,  Seat- 
tle, concrete  pavement,  at  $13,987. 

La  Salle,  111.— To  T.  W.  Keys,  city,  im- 
provement of  11th  st.  and  Hennepin  St.,  at 
$13,935.80. 

Leetonia,  Ohio — Frank  George.  Pitts- 
burgh, lowest  bidder  on  brk.  pavement  on 
Leetonia-Franklin  Square  rd..  at  $39,209  SO. 
width,  10  ft.,  and  $30,949.80,  width,  14  ft.: 
Jones  Constr.  Co.,  Columbiana,  lowest  on 
waterbound  macadam,  at  $20,773.76,  and 
Glntrin  macadam,  at  $23.777  70:  Holmes 
Constr.  Co.,  lowest  on  concrete,  at  $22.- 
879 .87,  width  10  ft.,  and  $27,967.S7.  width 
14   ft. 

Louisville.  Ky. — To  Louisville  Asphalt 
Co.,  asphalt  pavement  on  portion  of  Brook 
st..  at  $10,900. 

Newark,  N.  J. — To  A.  J.  Milmoe.  Little- 
ton ave.,  city,  paving,  grading  and  curbing 
portions  of  Front  st.  and  Savbrook  place, 
at   $23,621. 

Roundup, Mont. — To  John  Tripp,  city, 
sidewalk  and  curb  construction  in  improve- 
in. -ni   district'   No.   9  and   10.  at  $13,S13. 

Seattle,  Wash. — To  M.  Fiorito  &  Bros 
city,  asphalt  pavement  on  20th  ave.  N.  E 
at    $21,481.53. 

CONTEMPLATED    WORK. 

Ames,  h.wa — Bids  will  be  called  shortly 
for  about  110  blks.  of  street  paving  Ma- 
terials: Creosoted  blk..  vit.  brk.  or  blk, 
bitulithic  and  asphaltic  concrete  on  5-in. 
concrete  base.  Also  60.000  tin.  ft  of  ce- 
ment curb  and  gutter.  J.  Q.  Wickham,  citv 
engr. 

Berkeley  Springs.  W.  Va. — $15,000  bonds 
voted  for  street  paving.  J.  A.  Risinger, 
mavor. 

Columbus.  Miss. — $100,000  bonds  voted 
for  road  from  this  city  to  Vernon,  Ala.  \Y 
E.   Cox,   supervisor. 

Dennison,  Tex. — About  14.0S0  sq.  yds.  of 
reinforced    or    asohalti.  avement 

will  be  advertised  shortly.  A.  B.  Clenny 
city  engr. 

Denver,  Colo. — Plans  made  for  immedi- 
ate  construction   "i    improved   highway  con- 


necting   Denver  and    mountain    park   system. 
T.   J.   Ehrhart.   slate   highway   comnr. 

Eveleth,  Minn. — About  2.5  blks.  of  creo- 
soted blk.  pavement  on  Adam  st.,  11,000  ft. 
concrete  on  various  strets,  ami  5,000  lin. 
ft.  cement  sidewalks,     c.   H.    Dorway,   engr. 

Greenville,  Miss. — Improvement  of  about 
125  miles  of  rd.  in  Washington  co.  Esti- 
mated cost.  $750,000.  C  R.  Cock,  rd. 
comnr. 

Holland,  Mich. — Concrete  road  connecting 
this  city  and  Grand  Haven.  9  ft.  wide  be 
ing  urged.      Austin   Herrmann,    rd.    comnr. 

Little    Rock,    Ark. — Plans    comple 
25-mile     macadam     road     belween      Eureka 
Springs    and    Seligman.       Hugh     R.    Carter, 
state  highway  engr. 

Norwood,  Ohio — Bids  will  be  asked  in 
about  30  days  for  construction  of  Ro 
plans  being  prepared  for  paving  Hopkins 
ave.  at  cost  of  $38,000,  and  for  improve- 
ment of  another  section  of  Koss  ave..  esti- 
mated to  cost  $25,000.  J.  C.  Schmidt,  chief 
engr. 

Palatka,  Fla. — Bond  issue  of  $208,000 
voted  for  brk.  roads  and  concrete  bridges 
in  Palatka  district. 

Portland.  Ore. — Plans  completed  for  ex- 
tension of  LInion  ave.,  from  Bryant  st.  to 
Columbia  Slough  rd.  Phillip  H.  Dater,  city 
engr. 

Seattle,  Wash. — Brk.  blk.  pavement  on 
Harrison  St.,  to  cost  $2S,00u  :  asphalt  pave- 
ment on  12th  ave.  N.  E..  at  $23,000,  and 
grading  of  29th  ave.,  to  cost  $8,500.  A.  H. 
Dimock,  city  engr. 

Springfield.  Mo. — Construction  of  perma- 
nent highway  from  this  citv  to  St.  Louis 
being  urged.  John  T.  Woodruff,  charmn. 
of  Greater  Springfield  comm..    is  interested. 

Stockton,  Cal. — Paving  North  Center. 
Maple  and  Ash  sts.,  at  cost  of  about  $26,000 
authorized.     H.  C.  Compton.  citv  engr. 

Wilmington.  Del. — Resurfacing  Philadel- 
phia pike  between  Claymont  and  Wilming- 
ton petitioned  for.  Address  Levy  Court  of 
New  Castle  co. 

SEWERS. 

BIDS    REQUESTED. 

Beaumont,  Tex. — Oct.  19,  until  10  a.  m. 
for  360  ft  18-in.  sewer.  750  ft.  15-in..  720 
ft.  12-in.  10,360  ft.  S-in.  and  27.500  ft.  of 
6-in.  sewer.  Certified  cheek,  5  per  cent,  of 
bid.  J.  G.  Sutton,  city  secy.  ;  C.  L.  Scherer, 
city  engr. 

Cheviot,  Ohio — Oct.  13.  until  noon,  for 
3  and  3%-ft.  trunk  sewei  east  of  Glen- 
more  ave..  and  trunk  drain  near  Trevor 
ave.  Certified  check.  5  per  cent,  of  bid. 
Albert  J.   Reusing,  elk.   village. 

Dennison,  Iowa — Oct.  12.  until  7:30  p.m.. 
for  sanitary  sewer  on  various  streets.  Cer- 
tified check,  5  per  cent,  of  bid.  E.  E. 
Tucker,  city  elk. 

Houston,  Tex. — Oct.  11.  until  2  p.  m..  for 
storm  sewers  in  San  Jacinto  st.,  Hathawav 
St.,  Garrott  and  Ross  sts.  Certified  check. 
$400,  $1,500  and  $500.  Ben  Campbell, 
mayor. 

Oakland.    Iowa — Until    Oct.    10.    for  sewer 
construction     to     include     11,000     ft.      s-in 
1.500    ft.    10-in.    and    800    ft.     15-in.      J.    H. 
Mavne,    engr..    Council    Bluffs,    Iowa :    Elvin 
A.  Wendz.  city  elk. 

South  Bound  Brook.  N.  J. — Oct.  11.  until 
S  p.  m.,  for  3.8  mi.  vit.  pipe  sewers,  S  to 
12-in.  in  size  with  Y  branches,  manholes, 
etc.  :  also  sewage  disposal  works.  Certified 
check.   $2,000.     Geo.   M.   Baldwin,  mayor. 

CONTRACTS   AWARDED. 

Clinton.  Iowa — To  Thos.  Carey  &  Sons, 
citv.  vit.  sewers  in  sewer  district  No.  2.  at 
S34.831.85,  and  segment  blk.  sewers  in  Div. 
A.  and  vit.  sewers  in  Div.  B  of  sewer  dist 
No.  3.  at  $60,016.90  and  $30,008.63  re- 
spectively. 

Hammond,  La. — To  J.  R.  Sutherlin  & 
Co..  Kansas  City.  Mo.,  sewer  system,  at 
$40,000. 

Indianapolis.  Ind. — To  The  Columbia 
Constr.  Co..  Indianapolis.  Warman  ave.  and 
Itavniond  st..  sewer  interceptor  at  bid  of 
$22.S26,7_\ 

Kenosha.  Wis. — To  Jas.  Kennedy,  Fargo, 
N.  D.,  sewer  construction,  at  about  $250  000. 

Ocala.  Fla. — To  Bryan  &  Co..  Jackson- 
ville,  sewerage   system,   at    $66,7  41. 

Reed  Citv.  Mich. — To  Reniger  &  Wells. 
Marshall.  Mich.,  sanitary  and  storm  sewer 
svstem  and  sewage  disposal  plant,  at 
$19,SS4. 

Rochester,  N.  T. — To  Michael  Rinton, 
city.   Grave   st.    sewer  tunnel,    at    $11,899.70. 

CONTEMPLATED    WORK. 

Ci'sh'ng,  Okla. — Bond  issue  of  $30,000 
voted    for    intercepting    sewers.      The    Ben- 


ham  Engineering  Co.,  consulting  engrs.,  Ok- 
lani  in. i   city,   Okla. 

Jacksonville,  Fla. — $50o,ooo  bond  Issue 
proposed  for  sewerage  and  drainage.  I.  D 
Smoot.   city   engr. 

Menominee,  Wis. — Storm  water  sewer 
system  recommended  by  Thos.  Hasley,  city 
engr. 

Newark,  N.  J. — Preliminary  steps  toward 
new  sewer  system  estimated   to  cosl         i,00 
being    taken.      Frederick   A.    Reimer,   countj 
.  n  g  r 


WATER    WORKS. 
BIDS    REQUESTED. 

Kanawha,  Iowa — Oct  15,  until  J  p.  m., 
for  30,000-gal.  steel  tank  on  so-ft.  tower, 
and  ,.im)o  ft.  of  4  to  8-in.  mains.  Certified 
check,  5  per  cent.  Chas.  1'.  Cnase,  engr., 
Clinton,   Iowa;    F.   L.   Bush,  mavor. 

Lumberton,  N.  C. — Until  (jet.  12,  for 
water  works  and  electric  light  system  im- 
provement Gilbert  C.  White,  engr.,  Char- 
lotte, N.  C. 

Monticello,  111. — Oct.  12,  until  8  p.  m.. 
for  two  compound  duplex  steam  pumps  with 
valves  and  piping,  and  razing  steel  stand 
pipe  and  brk.  tower.     F.  F.   Miner,  city  elk. 

The  Pas,  Man.,  Can. — Oct  12,  until  2 
p.  m.,  for  water  and  sewer  extensions.  H. 
II.  Elliott,  town  elk.;  Murphy  &  Under- 
wood,   consulting   engrs.,    Saskatoon. 

CONTRACTS  AWARDED. 

Dundee,  111. — To  Logan  &  Giertz  Constr 
So.,  Elgin,  water  reservoir  and  connecting 
pipe  lines  in  East    Dundee,   at   $9,915. 

Manchester,  N.  Y. — General  contract  for 
water  works  system  awarded  Biven  &  Beal, 
Rochester,  at  $23,418.63;  valves  and  hy- 
drants to  Eddy  Valve  Co..  Waterford,  at 
$1,148.46;  stand  pipe,  to  Stippet  &  Wood, 
Phillipsburg,   N.  J.,   at   $4,690. 

Manhasset,  N.  Y. — To  W.  G.  Fritz  Co., 
Newark,  N.  J.,  water  system,  at  $24,422. 

Maryville,  Tenn. — To  Southern  Constr. 
Co..  Kansas  City.  Mo.,  water  system,  at 
about   $51,000. 

Napoleon,  Ohio — To  G.  W.  Doerzbach  & 
Co.,  Sandusky,  filtration  plant,  at  about 
$35,000. 

CONTEMPLATED    WO  I  IK. 

Amarillo,  Tex. — Municipal  ownership  of 
water  and  light  plants  being  considered. 
J.   M.   Beasley,   mayor. 

Attica.  Kans. — $30,000  bonds  voted  for 
electric  light  and  water  works  system.  E. 
T.   Archer  &  Co.,   engrs.,   Kansas  Citv,   Mo. 

Benton,  Tenn. — Bond  issue  of  $10,000  for 
water  system  will  be  voted  Oct.  30.  E.  T. 
Switzer.   pres. 

Cambridge,  Mass. — Plans  being  prepared 
for  municipal  filtration  plant.  Geo.  A. 
Johnson,  engr.,  Boston. 

Galesburg,  111. — Bond  issue  of  $95,000 
will  be  voted  on  Oct.  19  for  water  works 
and  electric  light  plant  improvements.  J. 
L.  Conger,  mayor. 

Grove,  Okla. — Improvement  of  municipal 
water  works  and  light  plant  being  consid- 
ered.     Probable  cost  $10,000. 

McBain.  Mich.— $9,400  voted  for  water 
works  system. 

Paducah,  Ky. — $250,000  bond  issue  for 
building  water  works  system  under  consid- 
eration.    L.   A.   Washington,  city  engr. 

Pittsfield.  Mass. — Extension  of  water  sys- 
tem to  cost  about  $10,000  recommended. 
Geo.   W.    Faulkner,   mayor. 

Shreveport.  La. — Expenditure  of  $1,200,- 
000  for  municipal  water  works  and  sewer 
systems  will  be  voted  on  Nov.  4.  J.  H. 
East  ham,  mayor. 

Washington,  Mo. — Bond  issue  of  $60,000 
voted  for  purchase  of  water  system.  Plan 
to  issue  $35,000  additional  bonds  for  im- 
proving same.      Edward   F.   Jasper,   mayor. 

MISCELLANEOUS. 

Clarksburg.  W.  Va. — Oct.  21,  until  noon, 
bids  will  be  received  for  two  gas  engines 
and  two  pumps  for  pumping  station.  Cer- 
tified check,  $300.  Truman  J.  Lynch,  pres. 
water  works  bd.  ;  Geo.  W.  Fuller,  consult- 
ing engr.,  170  Broadway,  New  York  citv. 

Detroit.  Mich. — Oct.  4.  jntll  10  a.  m..  bids 
will  be  received  for  one  750-gal.  Studehaker 
sprinkler  with  steel  tank,  truck  platform, 
spring  gear  fitted  with  vertical  attach- 
ments. Certified  check.  $'.00.  Geo.  H.  Fen- 
kell.    comnr.    of   public   works. 

Dunkirk.  N.  Y. — Purcnase  of  asphalt 
plant  being  considered.     H.  D.  Lyon,  mayor. 

St.  Joseph,  Mo. — Bond  issue  of  $12,000 
proposed  for  new  asphalt  plant.  Elliott 
Man!  hall,  mayor. 
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EDITORIAL 


The  Dayton  convention  of  the 
A  NOTABLE  American  Society  of  Municipal  Im- 
CONVENTION  provements  surpassed  any  previous 
convention  in  total  registration,  in 
enrollment  of  members,  and  in  proportion  of  members 
in  attendance,  more  than  forty  per  cent,  of  the  total 
membership  of  the  society  being  present.  The  interest 
was  unflagging,  as  shown  by  the  length  of  sessions  and 
evident  willingness  of  members  to  continue  the  dis- 
cussions indefinitely,  as  well  as  by  the  continued  large 
attendance  at  the  sessions. 

As  usual,  the  major  part  of  the  program  was  occu- 
pied with  papers  upon  paving.  The  discussion  of  wood 
block  paving  was  particularly  extended,  and.  while 
specifications  for  this  class  of  paving  were  not  finally 
adopted,  the  committees  agreed  to  consider  as  the  most 
important.subjects  the  manner  of  treating  blocks  and 
laying  pavements  and  to  lay  less  stress  upon  the  par- 
ticular materials  with  which  the  blocks  should  be 
treated,  thus  following  the  suggestion  made  by  this 
magazine  some  four  years  or  more  ago  and  repeated 
elsewhere  at  intervals  ever  since. 

After  much  discussion  and  difference  of  opinion  and 
several  reversals  of  action  in  the  committee  meetings, 
a  report  on  bituminous  macadam  paving  was  finally 
brought  before  the  convention,  which  followed  the  in- 
structions given  the  committee  by  the  Boston  conven- 
tion last  year,  and  it  was  adopted  by  a  substantial 
majority.  There  was  some  criticism  of  this  action, 
since  it  adopted  a  specification  for  a  patented  pave- 
ment, but  it  was  generally  considered  to  be  a  straight- 
forward acknowledgment  of  a  situation  which  has 
heretofore  been  temporized  with  by  organizations  en- 
gaged in  standardizing  specifications.  The  subject  has 
been  directly  before  the  Society  for  several  years  and 
it  has  never  been  willing  to  accept  the  specifications 
adopted  by  the  A.  S.  P.  S.,  and  two  conventions  have 
now  passed  upon  the  matter  after  long  continued  dis- 
cussions in  committees  and  on  the  floor  of  the  con- 
vention. 

The  governmental  departures  of  Dayton  were  ex- 
plained fully,  and  many  members  seized  the  oppor- 
tunity to  make  close  studies  of  methods  and  results,  in 
which  they  were  greatly  aided  by  the  Municipal  and 
County  Exhibit,  which  was  in  progress  for  the  benefit 
primarily  of  Dayton's  citizens. 

November,  1915 


Interesting  papers  and  discussions  on  garbage  dis- 
posal, sewage  disposal,  water  supply,  city  government 
problems  added  to  the  general  satisfaction  with  the 
convention. 


A  recent  decision  of  the  North 
LIABILITY  FOR  Carolina  Supreme  Court  that  the 
FAILURE  OF  Washington  Light  and  Water  Co., 

WATER  SUPPLY  was  liable  for  damages  from  lack 
of  water  pressure  during  a  fire 
brings  out  a  discussion  by  a  dissenting  justice  showing 
that  the  overwhelming  majority  of  decisions  have  been 
against  such  liability  unless  it  is  definitely  assumed 
either  in  the  franchise  accepted  by  the  company  or  in 
the  contract  with  the  city,  or  with  the  private  consumer 
for  water  and  pressure  for  fire  purposes.  Decisions  as- 
serting liability  beyond  loss  of  hydrant  rentals  or  water 
rates  due  to  failure  of  supply  are  few  in  number  and  al- 
most without  exception  are  based  upon  definite  provis- 
ions in  the  contracts  with  city  or  with  consumer. 

If  the  delinquent  water  works  plant  is  owned  by  the 
city,  its  failure  to  supply  sufficient  water  or  pressure 
does  not  make  the  city  liable  for  a  resulting  fire  loss, 
decisions  ordinarily  falling  back  on  the  principle  that 
the  municipal  officials  are  exercising  their  best  judg- 
ment and  neither  the  city  nor  they,  in  the  absence  of 
fraud,  can  be  held  liable  for  mistakes  in  judgment. 
Since  the  city  delegates  its  power  to  supply  water  for 
such  purposes  to  a  company,  where  ownership  of  the 
water  works  is  private,  it  would  seem  but  proper  that, 
within  the  same  limitations,  the  company  should  be  re- 
quired by  the  courts  to  assume  no  further  liability  than 
the  city  itself  would  have  had.  Doubtless  this  prin- 
ciple is  recognized,  tacitly  at  least,  in  many  decisions 
tho  it  may  not  appear  in  the  formal  decisions.  If  the 
city  should  see  fit,  however,  to  include  in  franchise  or 
contract  with  a  water  company  the  provisions  that  the 
company  should  be  liable  for  damage  due  to  failure  of 
supply  or  pressure  at  any  time,  it  would  not  be  step- 
ping beyond  its  rights  and  powers  and  by  taking  such 
action,  if  accepted  by  the  company,  would  create  such 
liability.  Otherwise  there  seems  to  be  no  sufficient 
reason  why  the  company  should  be  held  any  more  liable 
for  such  damage  than  the  city  itself  would  be  if  it 
owned  and  operated  the  plant. 


RECONSTRUCTION  OF  HAMILTON, 
ONTARIO,  WATER  WORKS 


By  Andrew  F.  Macallum.  City  Engineer. 


The  author  of  this  paper  before  the 
American  Society  of  Municipal  Im- 
provements is  the  president  of  that  or- 
ganization and  the  city  engineer  of  Ham- 
ilton, Ontario,  whose  new  water  sup- 
ply system  he  describes.  Some  inter- 
esting methods  of  overcoming  the  diffi- 
culties met  are  given,  together  with  some 
valuable  figures  of  cost.  The  fluctuation 
in  cost  of  laying  pipe  from  day  to  day  is 
shown  in  one  table  and  diagram  and  puts 
in  definite  form  the  general  ideas  which 
many  engineers  have  had  on  this  subject. 


THE  city  of  Hamilton,  Ontario,  completed  its  first  water- 
works system  in  1859,  which  system  was  developed 
ally  to  meet  the  growth  of  the  city  until  1912,  when  it 
was  found  that  the  rapid  growth  of  the  city  necessitated 
the  complete  renewal  of  the  entire  system.  At  this  time  there 
were  in  operation  four  steam  pumps,  having  a  combined  dis- 
charge of  thirteen  and  one-half  million  gallons  (imperial)  per 
24  hours  and  three  mains  to  the  city  18-in.,  20-in.  and  30-in. 
respectively.  Two  of  these  pumps  and  the  lS-in.  main  were 
installed  and  in  continuous  use  since  1859  and  these  pumps 
of  the  vertical  walking  beam  plunger  type  are  today  some- 
what of  a  curiosity.  These  old  pumps  are  yet  in  commis- 
sion, but  used  only  in  the  event  of  interruption  to  the  elec- 
trically   driven    turbine    pumps    installed    during    the    recon- 
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THE  INTAKE  PIPE  of  the  Hamilton  water 
tcorks  riveted  up  in  lengths  of  140  feet  on  the 
lake  shore,  ready  for  laying.    Diameter,  48  inches. 


struction  and   when   the  other  two  and   newer  steam   pumps 
cannot  meet  the  demand. 

Hamilton,  Ontario,  lies  at  the  westerly  end  of  Lake  On- 
tario, where  at  its  extreme  end  a  sand  ridge  cuts  off  the  lake 
from  the  Burlington  Bay,  on  the  shores  of  which  the  city 
lies.  Owing  to  its  location  and  this  sand  ridge,  thru  which 
a  short  canal  is  cut  to  the  lake,  combined  with  the  fact  that 
most  of  the  sewage  from  the  city  is  treated  at  disposal  works 
before  entering  the  bay,  it  has  never  been  found  necessary 
to  treat  the  water  taken  by  the  intakes  from  Lake  Ontario. 
This  places  this  city  in  the  unique  position  of  being  about 
the  only  city  drawing  water  from  the  Lower  Great  Lakes 
that  has  not  to  treat  its  water  supply.  In  connection  with 
the  original  installation  two  intakes  extended  into  the  lake, 
one  cast  iron,  20  inches  in  diameter,  for  a  distance  of  1,000 
feet  and  a  wooden  box  intake  three  feet  square  a  distance  of 
300  feet,  each  having  its  inner  end  in  a  settling  basin  from 
which  wooden  conduits  lead  to  the  wells  at  the  pumping 
station.  It  is  interesting  to  note  that  one  of  these  wooden 
conduits  placed  in  1859  was  found  to  be  in  first-class  condi- 
tion after  55  years'  service. 

It  was  decided  to  construct  a  new  intake,  4  feet  in  diame- 
ter and  2,100  feet  in  length,  which  would  bring  it  to  a  depth 
of  thirty-two  feet  of  water  in  the  lake.  This  steel  intake 
pipe,  including  intake  piece,  sluice  valve  and  expansion 
joints,  cost  $20,520  delivered  on  the  site  and  riveted  in 
lengths  approximately  140  feet,  on  the  ends  of  which  were 
flanged  pieces.  The  price  mentioned  includes  also  the  lead 
gaskets  and  bolts. 

The  accepted  tender  for  laying  this  pipe  was  $35,000, 
which  included  the  building  and  placing  of  the  intake  crib 
and  a  concrete  valve  chamber  and  house  at  the  settling  basin 
end.  As  ice  ridges  formed  out  in  the  lake  for  a  distance  of 
about  1,000  feet  and  in  some  places  thirty  feet  high,  to  pro- 
tect the  pipe  it  was  necessary  to  lay  the  pipe  in  trench  on 
the  lake  bottom  so  that  when  filled  in  again  the  pipe  was 
covered.  Concrete  in  bags  was  placed  around  the  pipe  for  300 
feet  from  the  shore  as  an  added  precaution.  Four  piles  were 
driven  in  the  trench  in  such  a  position  that  when  a  140-fL 
section  was  floated  into  position  two  piles  would  be  at  each 
end  of  the  section.  Across  the  two  piles  at  each 
end  a  sill  was  bolted  at  grade  and  the  pipe  was 
lowered  to  rest  upon  these  sills  and  held  in  posi- 
tion there  by  wooden  blocks  on  either  side.  A  cap 
was  bolted  across  the  two  piles  over  the  pipe  after 
the  section  had  been  bolted  to  the  preceding  sec- 
tion by  the  divers.  Besides  alignment  the  object 
in  driving  these  piles  was  two-fold:  first,  for  ease 
in  joining  up  two  sections  clear  of  the  sand,  and 
secondly,  to  prevent  as  much  as  possible  divers  not 
bolting  up  the  lower  sections  of  the  pipes  because 
of  difficulty  of  access.  As  there  was  practically 
little  possibility  of  scour  on  account  of  the  method 
of  construction  adopted,  it  was  not  considered  nec- 
essary to  space  the  piles  closer,  and  I  may  say  that 
the  above  arrangement  has  proved  quite  satisfac- 
tory. 

In  an  examination  of  the  plans  for  intake  cribs 
adopted  by  the  cities  on  the  Great  Lakes  it  was 
found  that  the  minimum  size  was  forty  feet  square 
and  of  sufficient  height  that  the  mouth  of  the  In- 
take facing  upwards  was  at  least  seven  feet  above 
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the  bed  of  the  lake.  This  minimum  size  I  did  not 
consider  necessary,  but  designed  the  intake  crib 
to  be  24  feet  square,  placing  rip-rap  around  the 
outside,  and  this  has  since  been  found  quite  suffi- 
cient. No  iron  was  exposed  about  the  intake  open- 
ings, but  these  were  constructed  with  oak  plank 
to  prevent  the  formation  of  anchor  ice.  In  the 
gate-valve  house  were  placed  fish  screens  for  obvi- 
ous reasons.  A  reinforced  concrete  conduit  4  feet 
in  diameter  and  2,000  feet  long  was  constructed  to 
the  large  well  at  the  pumping  station.  This  con- 
duit before  reaching  the  pump  well  passed  thru  a 
screen  chamber  thru  which  the  old  two  wooden 
conduits  also  passed.  At  the  intake  and  outlet  of 
each  conduit  was  placed  a  sluice  valve  so  that  any 
conduit  could  be  cut  off  or  either  part  of  a  conduit. 
Each  of  the  turbine  pumps  feeds  from  a  small  and 
separate  well  connected  with  the  main  well  with  a 
gate-valve  cut-off.  By  this  method  any  foot  valve 
could  be  inspected  and  repaired  if  necessary  with- 
out interfering  with  the  water  supply  of  the  other 
pumps. 

On  account  of  the  low  cost  of  electric  power 
($16.50)  per  annum,  it  was  decided  to  increase  the  number  of 
electric  driven  pumps  to  meet  the  future  demands  and  the 
pumping  station  for  the  units  already  installed  was  enlarged. 
Two  new  electric-driven  turbine  pumps  were  installed,  each  of 
six  and  a  half  million  gallons  (Imperial)  per  24  hours,  or  of 
the  same  capacity  as  two  units  already  in  operation.  There  is 
a  steam  plant  also  having  a  capacity  of  13,500,000  gallons  per 
24  hours  which  is  generally  held  in  reserve  to  carry  the  peak 
load  during  periods  of  heavy  consumption. 

The  subject  of  plunger  pumps  has  been  well  covered  in 
several  text  books,  but  the  development  of  the  centrifugal 
into  its  present  efficiency  is  less  known.  This  applies  not 
only  to  the  design  and  construction,  but  also  to  its  operation, 
and  it  is  only  comparatively  recently  that  it  has  been  effi- 
ciently applied  to  pumping  problems.  Almost  any  machine 
shop  or  foundry  could  build  a  centrifugal  pump  that  would 
deliver  more  or  less  water  against  a  certain  head,  but  little 
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THE  INTAKE  CRIB  ready  to  launch,  tow  to 
location  and  sink  to  place  on  the  bottom  of  the 
lake. 


MAIN  PUMPING  STATION  or  beach  station 
during  construction,  showing  the  two  electrically 
driven  turbine  pumping  units. 

attention  was  given  to  efficiency,  accessibility  or  operation, 
everything  being  sacrificed  to  low  first  cost.  Most  pumping 
station  centrifugal  pumps  are  driven  by  electric  motors  and 
consequently  the  operating  cost  is  a  definite  and  known  quan- 
tity and  it  then  becomes  a  question  of  getting  the  maximum 
efficiency  from  the  pump  under  the  existing  conditions. 

A  centrifugal  or  turbine  pump  has  certain  fixed  charac- 
teristics. For  instance,  in  a  turbine  pump  operating  at  con- 
stant speed,  as  it  will  if  driven  by  synchronous  motors,  the 
amount  of  water  pumped  increases  with  the  drop  of  pressure 
in  contra-distinction  from  the  piston  pump,  which  always 
pumps  the  same  quantity  of  water  no  matter  what  the  pres- 
sure. 

If  then  a  turbine  pump  is  designed  to  deliver  a  quantity 
of  water  through  a  pipe  or  a  piping  system  of  certain  diame- 
ters and  length  at  its  maximum  efficiency  and  another  turbine 
of  exactly  the  same  characteristics  is  started  to  pump  thru 
the  same  piping  system  the  frictional  head  from 
the  delivery  piping  will  increase  due  to  the  in- 
creased quantity  of  water  and  consequent  increased 
velocity  of  water  thru  it  with  the  result  that  the 
increased  head  will  reduce  the  individual  deliver- 
ies, so  that  the  total  delivery  from  the  pumps  is 
equal  to  twice  the  delivery  of  the  individual  pump 
at  the  increased  head,  instead  of  twice  that  of  the 
original  pump  if  pumping  by  itself.  If  these  two 
pumps  are  to  work  together  most  of  the  time  the 
efficiency  curve  for  each  pump  should  be  at  its 
maximum  over  the  variations  in  head  between  one 
and  two  pumps  working. 

If  two  turbine  pumps  deliver  into  piping  sys- 
tem that  decreases  the  individual  delivery  of  each 
pump  by  more  than  10  per  cent.  It  will  have  the 
tendency  to  cause  the  delivery  to  swing  from  one 
pump  to  the  other  so  that  one  pump  will  be  de- 
livering water  and  the  other  practically  churning. 
This  may  be  remedied  by  increasing  the  sizes  of 
the  impellers. 

It  is  usual  to  keep  the  suction  tubes  of  all 
pumps    under    twenty-five    feet    and    most    pumps 
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have   their   suctions   at   not   greater   than   twenty 
feet  to  minimize  the  possibility  of  air  leakage. 

It  has  been  found  in  a  number  of  cases  with 
turbine  pumps  that  the  tips  of  the  impelleis  wear 
very  rapidly  when  the  suction  tube  is  greater  than 
twelve  feet.  Less  than  this  height  there  is  little 
or  no  wear  and  the  reason  for  this  is  probably  due 
to  imperfections  in  design  of  the  turbine  pump  as 
built  today,  although  some  manufacturers  guaran- 
tee over  SO  per  cent,  efficiency. 

The  two-stage  turbine  pumps  that  the  city  of 
Hamilton  installed  at  its  main  pumping  station 
pump  to  a  head  of  285  feet  with  an  efficiency  of 
75  per  cent,  under  full  load.  The  tenders  for  two 
6,500,000-gallon  (Imperial)  turbine  pumps  in  place 
varied  from  $5,500  to  $9,800.  Extra  impellers  cap- 
able of  lifting  the  water  to  300  feet  were  included 
and  the  pumps  had  to  be  successfully  operated  for 
two  weeks  before  acceptance. 

Besides  the  main  pumping  station  there  was 
built  a  booster  station  to  replace  steam  and  air- 
lift pumps  and  to  carry  the  water  to  greater  eleva- 
tions than  possible  with  the  main  pumping  station 
without  causing  excessive  pressures  in  the  lower  portion  of 
the  city.  This  station  contains  four  turbine  pumps  each  of 
one  million  imperial  gallons  per  24  hours.  Two  of  these 
pumps  raised  the  water  about  80  feet  above  the  level  of  the 
reservoir  to  which  the  main  station  pumps  delivered  the 
water  and  two  pumps  raised  the  water  280  feet  above  this 
level.  Two-stage  pumps  only  were  necessary  for  the  lower 
level  below  the  mountain  plateau,  but  six-stage  pumps  were 
required  for  the  higher  elevation.  The  problem  at  this  station 
was  to  approximately  determine  the  head  to  which  the  pumps 
would  generally  work  so  as  to  get  the  greatest  efficiency  out 
of  them.  The  pumps  were  directly  connected  to  the  mains  fed 
from  the  main  pumping  station  and  about  75  feet  below  the 
level  of  the  reservoir  that  the  main  station  fed. 

Besides  the  usual  annual  and  daily  fluctuations  in  head 
with  the  added  effect  of  the  draft  of  these  pumps  on  the  static 
head  there  was  the  difference  in  level  of  two  reservoirs  on 
the  main  system  to  be  considered.     One   of  these  reservoirs 
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HIGH  LEVEL  PUMPING  STATION,  showing 
four  pumping  units  raising  water  to  two  levels. 


THE  HEADER  at  the  beach  pumping  station, 
48  inches  in  diameter,  with  two  connected  30-inch 
supply  mains  and  the  controlling  valves. 

was  only  used  in  case  of  emergency  or  while  cleaning  or  re- 
pairing the  reservoir  generally  used,  but  as  it  was  60  feet 
lower  in  elevation  and  two  miles  distant  across  the  city  and 
nearer  the  pumping  station,  it  naturally  produced  consid- 
erable variation  and  practically  made  the  problem  of  obtain- 
ing maximum  efficiency  with  turbine  pumps  under  all  work- 
ing conditions  indeterminate.  The  pumps  as  built  and  oper- 
ated give  a  maximum  efficiency  of  GO  per  cent,  altho  under 
certain  conditions  the  specified  efficiency  of  75  per  cent,  is 
obtained. 

Tenders  for  these  four  pumps  in  place  varied  from  $6,000 
to  $G,800. 

The  main  pumps  are  driven  by  750-h.p.  motors,  the  lower 
level  pumps  at  the  booster  by  50-h.p.  motors  and  the  higher 
level  by  130-h.p.  motors.    All  these  pumps  run  at  750  r.p.m. 

As  stated  before,  there  were  in  commission  from  the 
main  pumping  station,  three  rising  mains,  30,  20  and  18 
inches  respectively,  being  connected  to  the  pumps  in  the 
usi  al  haphazard  way  prevalent  thruout  many 
plants  in  this  country.  It  was  decided  to  build  a 
fourth  main  36  inches  in  diameter  and  about  equal 
to  the  other  three  mains  in  discharging  capacity. 
Altho  nearly  two  miles  of  this  main  had  to  be  built 
to  bring  it  to  the  outskirts  of  the  city  along  a  pipe 
line  already  used  by  the  other  three  mains,  it  was 
decided  to  take  a  slightly  longer  route  away  from 
this  pipe  line  to  avoid  the  danger  of  a  bad  blow-out 
putting  all  the  mains  out  of  commission. 

The  connections  from  the  pumps  were  carried 
to  a  header  pipe  4  feet  in  diameter  running  at 
right  angles  and  at  a  lower  elevation  than  these 
connecting  pipes. 

Between  each  of  the  old  pipes  and  the  header  a 
gate  valve  was  placed,  and  as  the  new  36-inch 
main  went  off  from  the  end  of  the  header  the  whole 
arrangement  proved  very  flexible  in  operation.  On 
each  of  the  mains  was  the  usual  check  and  gate 
valve,  besides  the  venturi  tube  for  measuring  the 
discharge.  Before  laying  the  large  main  to  the 
city  and  other  mains  thruout  the  city,  tests  were 
made  to  ascertain  the  relative  efficiency  and  speed 
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in  making  poured  and  lead  wool  joints,  also  the 
relative  efficiency  of  joints  calked  by  pneumatic 
hammers  or  by  the  usual  hand  method. 

It  was  found  that  with  the  pneumatic  hammers 
between  four  and  five  joints  could  be  calked  with 
a  poured  lead  joint  to  one  by  using  lead  wool. 
This  was  due  generally  to  the  hammers  becoming 
wedged  in  driving.  It  was  also  found  that  the  com- 
pression in  the  calking  went  deeper  in  the  poured 
than  in  the  wool  joint  with  the  consequent  greater 
density. 

Several  alternate  joints  were  calked  by  the 
pneumatic  hammers  and  by  hand  and  this  section 
was  gradually  put  under  pressure.  It  was  found 
that  every  joint  calked  by  hand  commenced  to  leak 
slightly  at  110  pounds  pressure,  but  that  the  pneu- 
matic calked  joints  remained  tight. 

To  carry  the  construction  of  these  mains  thru 
quickly  and  efficiently  by  the  city  forces  an  air 
compressor  with  pneumatic  calking  tools  was  pur- 
chased. 

The  city  had  a  small  steam  shovel  with  a  half- 
yard  dipper  which  did  the  excavating  and  also  the 
lifting  of  the  pipe  into  the  trench.  A  12-ton  dinky 
engine  with  cars  and  track  was  also  purchased  and  with  this 
equipment  (which  also  did  the  back  filling)  as  high  as  fifteen 
3C-inch  pipe  were  laid  in  a  day  in  a  trench  which  had  a  varia- 
ble depth,  but  always  sufficient  to  give  a  top  covering  over  the 
pipe  of  five  and  a  half  feet.  This  large  main  was  laid  to  grade 
with  blowoffs  every  half  mile  to  the  city  and  having  the  usual 
gate  and  relief  valves. 

To  compare  the  relative  speed  of  hand  and  pneumatic 
calking  tests  were  made  with  the  results  shown  in  the  fol- 
lowing table: 


From  which  it  will  be  seen  that  in  the  3G-inch  pipe  the 
machine  men  calked  three  times  as  many  joints  as  the  hand 
men  and  two  and  a  half  times  as  many  in  the  30-inch  pipe. 
Thru  many  local  conditions  entering,  as  for  instance  the  fill- 
ing in   of  old   wooden   bridges   and   buildiug  of  concrete  cul- 
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verts  which  were  charged  to  the  cost  of  the  mains  to  the 
city,  no  cost  data  are  given,  but  a  length  of  2,157  feet  of  24- 
inch  mains  in  the  city  under  normal  conditions  is  given 
for  depth  from  seven  to  nine  feet  with  conditions  causing  the 
variation  in  cost  of  laying  indicated.  The  average  cost  per 
foot  was  $1.S6  for  this  size  of  pipe. 

The  length  in   feet  of  new  mains  in  this  reconstruction 
comprised: 

3G  inch   12,900 

30  inch   13.S00 

24  inch   6,000 

20  inch   4,000 

IS  inch   2,500 

and  the  total  cost  of  this  work  including  intake,  conduit, 
pumping  stations  and  mains  was  $750,000. 
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Types  of  Bituminous  Construction 

By  Francis  P.  Smith,  Ph.  B.,  Mem.  Am.  Soc.  C.  E.,  M.  A.  I.  C.  E.,  New  York  City. 


The  development  of  the  use  of  bitu- 
minous materials  in  road  and  street 
surfaces  has  covered  all  methods  of 
using  bitumen  in  such  construction 
from  the  simple  oiling  of  an  earth  road 
to  the  most  scientifically  designed  and 
constructed  asphalt  or  bitulithic  pave- 
ment. As  a  consequence  there  have 
been  numerous  questions  as  to  the 
proper  classification  of  pavements  and 
nut <l  surfaces,  most  of  these  having 
arisen  in  connection  with  the  formula- 
tion of  standard  specifications  for  vari- 
ous classes  of  bituminous  road  and 
street  construction.  The  distribution 
of  subjects  to  committees  for  study  and 
experiment  has  also  led  to  some  similar 
questions. 

This  paper  before  the  American  So- 
ciety of  Municipal  Improvements  is  by 
one  of  the  most  active  workers  in  the 
field  of  experimentation  and  examina- 
tion of  methods  and  results,  as  well  as 
in  the  formulation  of  specifications, 
and  he  is  well  fitted  to  make  the  classi- 
fication of  methods  of  bituminous  con- 
struction, which  is  the  real  result  of  his 
discussion.  It  should  aid  in  reaching 
agreement  upon  a  definite  classifica- 
tion. 


THE  selection  of  the  most  economical  and  suitable  types 
of  bituminous  road  construction  to  meet  a  given  set  of 
traffic,  climatic,  subsoil  and  drainage  conditions,  in- 
volves a  clear  comprehension  of  the  limitations  of  the  various 
types  in  use  and  the  conditions  essential  to  their  successful 
employment.  Certain  conditions  should  absolutely  preclude 
the  use  of  certain  kinds  of  construction  regardless  of  possible 
low  first  cost  and  disregard  or  lack  of  knowledge  of  the  vital 
principles  underlying  different  forms  of  construction  has  often 
resulted  in  the  waste  of  large  sums  of  public  and  private 
money. 

Whatever  type  of  construction  is  decided  upon,  it  must 
always  be  borne  in  mind  that  a  bituminous  wearing  surface 
is  flexible  and  will  only  give  good  service  when  it  is  properly 
supported  by  an  adequate  foundation.  Soft  spots  or  weak 
places  in  the  foundation  will  cause  a  settlement  of  the  over- 
lying wearing  surface,  which  will  result  in  rapid  deteriora- 
tion. Water  will  collect  in  such  low  spots  and  rapidly  de- 
stroy the  bond  between  the  bituminous  binder  and  the  mineral 
aggregate.  The  wheels  of  each  vehicle  passing  over  such  de- 
pressions will  strike  a  heavy  blow  as  they  drop  down  into 
them  and  cause  displacement  of  the  wearing  surface,  result- 
ing in  the  formation  of  a  ridge  which  still  further  adds  to 
the  vibration  of  the  springs  and  causes  successive  blows  to  be 
dealt  to  the  pavement  until  the  spring  vibration  becomes  nor- 
mal again.  This,  of  course,  results  in  the  formation  of  waves. 
In  most  heavy  commercial  vehicles  the  springs  are  compara- 
tively short  and   stiff.     The  vibrations   are,   therefore,   quick 


and  tend  to  strike  very  heavy  blows,  resulting  in  wave  forma- 
tion at  right  angles  to  the  line  of  traffic,  having  their  crests 
from  3  to  4  feet  apart.  This  is  plainly  noticeable  on  roads 
having  a  bituminous  wearing  surface  and  it  is  still  more  evi- 
dent on  water-bound  macadam  roads.  The  poorer  and  less 
rigid  the  formation  the  more  pronounced  the  waves.  This 
is  quite  distinct  from  the  shearing  or  shoving  action  exerted 
by  vehicles  rounding  curves  at  a  moderately  high  rate  of 
speed.  The  motor  bus  is  perhaps  more  directly  responsible 
for  this  type  of  wave  formation  than  any  other  modern  type 
of  vehicle.  In  England,  more  especially  in  the  neighborhood 
of  London  and  other  large  cities,  it  is  easy  to  pick  out  those 
roads  which  carry  motor-bus  traffic,  as  they  invariably  show 
the  kind  of  wave  formation  above  described.  On  water-bound 
macadam  roads  it  is  no  uncommon  thing  to  find  considerable 
stretches  in  which  the  difference  in  level  between  the  wave 
crests  and  troughs  amounts  to  4  inches  and  over.  This  wave 
formation  is  noticeable  in  rock  and  sheet  asphalt  pavements 
laid  on  9  inches  of  concrete,  as  well  as  on  country  roads  cov- 
ered with  sheet  asphalt,  tarred  slag,  bituminous  concrete  or 
bituminous  macadam.  Generally  speaking,  the  wave  forma- 
tion in  sheet  or  rock  asphalt  pavements  laid  on  concrete  foun- 
dations, while  noticeable,  is  not  excessive,  whereas  in  bitu- 
minous surfaces  on  inferior  macadam  foundations  it  is  one 
of  the  primary  causes  of  disintegration.  The  consistency  of 
the  bituminous  binder  used  in  these  English  roads  is  on  the 
average  somewhat  harder  than  that  used  in  the  United  States 
and  there  are  no  long  hot  periods  to  soften  them  up  such  as 
are  frequent  here.  In  their  very  moist  climate  it  has  been 
found  that  a  harder  bitumen  adheres  more  tenaciously  to  the 
mineral  aggregate  and  is  less  affected  by  water  action.  It 
is  fair  to  assume,  therefore,  that  their  road  surfaces  are  at 
least  no  more  plastic  than  ours  and  personal  examination 
showed  that  in  the  majority  of  them  the  bonding  qualities  of 
the  bitumen  had  not  been  weakened  by  water  action  and  that 
the  grading  of  the  mineral  aggregate  was  normal.  The  writer 
believes  that  much  of  this  could  be  avoided  by  having  longer 
and  more  flexible  springs  on  vehicles  of  this  type,  thus  greatly 
lessening  the  road  shock. 

Slow  moving,  heavily  loaded  vehicles  are  much  more  prone 
to  cause  displacement  and  wave  formation  than  are  the  lighter 
type  of  vehicles  moving  at  a  speed  of  from  15  to  25  miles  per 
hour.  This  was  clearly  shown  by  a  60-foot  street  in  one  of 
our  eastern  cities  which  was  paved  with  a  bituminous  con- 
crete mixture  containing  more  stone  than  the  average  Topeka 
mixture.  The  foundation  was  5  inches  of  concrete  and  the 
average  grade  about  3  per  cent.  A  trolley  line  in  the  center 
of  the  street  sharply  divided  the  moving  traffic.  The  traffic 
uphill  was  composed  largely  of  slow  moving,  loaded,  3  to  4-ton 
horse-drawn  vehicles  and  a  few  motor  trucks,  whereas  on  the 
down  grade  it  was  confined  to  light  delivery  wagons  and 
empty  trucks,  but  the  number  of  vehicles  on  each  side  was 
about  equal.  The  pavement  on  the  uphill  side  very  soon  de- 
veloped wave  formation  to  such  an  extent  as  to  require  a  large 
amount  of  resurfacing,  whereas,  that  on  the  down-hill  side 
gave  satisfactory  service  for  a  long  period,  with  practically 
no  wave  formation.  Both  sides  were  laid  with  the  same  mix- 
ture and  at  the  same  time.  The  concrete  in  many  places  was 
defective  and  at  these  points  the  wave  formation  was  most 
marked. 

In  the  writer's  opinion,  wherever  the  traffic  calls  for  a 
bituminous  surface,  a  concrete  foundation  is  justified  and  is 
economically  sound.  There  is  always  movement  in  a  mac- 
adam foundation,  as  evidenced  by  the  rounded  edges  of  the 
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stone  of  which  it  is  composed.  This  is  noticeable  wherever 
a  macadam  road  is  dug  up  or  scarified.  If  the  larger  particles 
of  stone  are  screened  out  from  the  mass  and  examined,  their 
edges  will  be  found  to  have  become  rounded  by  attrition. 
Where  the  traffic  is  very  light,  as  on  country  roads  which  are 
not  main  arteries  from  or  between  large  cities,  and  in  some 
residential  streets,  old  macadam  roads  have  proved  to  be 
suitable  foundations  for  bituminous  surface  mixtures.  Far 
more  failures  than  successes  have  resulted  from  their  use, 
however,  and  great  caution  should  be  observed  with  respect 
to  employing  them.  Many  roads  are  classified  as  macadam 
roads,  which  contain  no  base  course  of  large  stone  and  are  in 
reality  old  dirt  roads  on  which  comparatively  fine  stone  has 
been  dumped  and  consolidated  by  traffic,  no  provision  having 
been  made  for  their  proper  drainage.  Unless  constructed  on 
a  sandy  soil,  such  roads  inevitably  become  quagmires  in  spring 
when  the  frost  comes  out  of  the  ground  and  are  totally  unfit 
for  use  .as  a  foundation.  New  York  state  has  many  miles  of 
penetration  roads  constructed  on  such  foundations  which  have 
utterly  failed,  sometimes  within  six  months  after  they  were 
laid.  Before  using  any  macadam  road  as  a  foundation,  its 
history  should  be  investigated  and  more  particularly  its  be- 
havior in  the  spring  of  the  year.  The  character  and  depth 
of  the  stone  should  be  determined  by  putting  down  a  sufficient 
number  of  test  holes  and  proper  under  and  side-drainage  must 
be  provided.  In  most  instances  it  will  be  found  necessary  to 
rebuild  the  road  in  many  places.  Assuming  it  to  have  been 
a  properly  constructed  and  drained  macadam  road,  and  hence 
suitable  for  a  light  traffic  foundation  (and  the  number  of  these 
is  very  few),  it  will  be  necessary  to  regrade  it  and  probably 
to  reduce  its  crown  before  placing  any  bituminous  surface 
upon  it.  In  a  few  cases  this  can  be  done  by  filling  up  the  de- 
pressions and  building  up  the  shoulders.  Wherever  possible, 
this  method  should  be  employed,  as  traffic  will  compact  a 
road  far  better  than  is  possible  with  a  roller,  and  a  road  sur- 
face which  has  been  scarified  and  then  rolled  will  never  be 
as  hard  and  firm  as  if  it  had  been  compacted  by  years  of 
traffic.  Where  new  stone  is  added  in  depressions  or  on  the 
shoulders,  the  road  bed  on  which  it  is  laid  should  be  clean 
and  slightly  loosened  to  insure  proper  binding  of  the  new 
stone.  The  size  of  the  added  stone  should  be  the  same  as 
that  which  would  be  employed  in  building  up  the  correspond- 
ing portions  of  a  new  water-bound  macadam  road  and  should 
be  thoroly  rolled  with  a  road  roller  weighing  not  less  than  10 
tons  until  it  is  well  compacted  and  vehicles  passing  over  it 
do  not  cause  displacement.  Water  and  screenings  should  be 
used  during  rolling  to  effect  this.  Unless  this  work  is  thoroly 
and  conscientiously  done,  the  foundation  will  not  be  of  uni- 
form strength  thruout  and  settlements  will  probably  occur 
at  those  places  where  the  new  stone  has  been  put  in. 

If  it  is  necessary  to  scarify  the  road  surface,  this  should 
be  done  with  care  not  to  go  deeper  than  necessary  and  the 
surface  of  the  road  should  be  built  up  with  new  material  and 
rolled  until  the  greatest  possible  compaction  is  obtained,  ex- 
actly as  if  building  a  new  water-bound  macadam  road.  If  it 
is  then  possible  to  turn  traffic  upon  it  for  a  few  months  be- 
fore laying  the  bituminous  surface,  so  much  the  better,  as 
any  weak  spots  will  be  developed  and  still  greater  compaction 
will  be  secured.  To  do  all  this  thoroly  and  as  it  ought  to  be 
done  (including  drainage)  will  often  cost  almost  as  much  as 
putting  down  5  inches  of  concrete.  With  the  concrete  a  per- 
manent and  satisfactory  foundation  is  assured,  which  may 
be  re-surfaced  when  necessary  at  the  minimum  expense.  In 
England,  a  number  of  fairly  heavy  traffic  roads  have  been 
successfully  surfaced  with  sheet  asphalt  or  bituminous  con- 
crete, using  the  old  macadam  as  a  foundation,  but  as  a  rule 
their  macadam  roads  have  been  in  existence  for  a  long  time 
and  have  been  properly  constructed  and,  owing  to  their  moist 
climate,   have   been   thoroly   drained.     They,   therefore,   start 


with  a  much  better  foundation,  on  the  average,  than  we  can 
hope  to  obtain.  Their  winters  are  mild  and  frost  rarely  pene- 
trates to  any  considerable  depth  into  the  earth,  hence  they 
are  free  from  heaving  and  the  unstable  conditions  produced 
by  our  spring  thaws. 

Where  the  sub-soil  drainage  and  climatic  conditions  are 
especially  favorable,  a  foundation  of  4  to  6  inches  of  broken 
stone,  properly  consolidated  by  rolling,  may  be  used  for  light 
traffic  roads.  Except  under  extremely  favorable  conditions, 
the  proper  construction  and  drainage  of  a  base  of  this  kind 
will  cost  more  than  would  4  to  5  inches  of  concrete. 

The  question  of  foundation  having  been  settled,  the  kind 
of  wearing  surface  must  next  be  determined.  The  various 
types  of  bituminous  construction  under  consideration  may 
be  classified  as  follows: 

Coarse  Aggregates — Penetration  method,  cold  mixture,  hot 
mixture. 

Fine  Aggregates — Topeka,  sheet  asphalt. 

As  between  coarse  and  fine  aggregates,  the  heavier  the 
traffic  (more  especially  that  carried  on  iron  tires),  the  finer 
should  the  mineral  aggregate  be.  Large  particles  of  stone  will 
be  fractured  sooner  or  later  by  the  passage  of  heavy  loads 
over  them.  Wherever  such  a  fracture  occurs,  we  have  two 
faces  which  are  not  cemented  together  by  bituminous  cement. 
This  permits  grinding  away  and  the  entrance  of  water,  two 
extremely  destructive  agencies.  As  illustrative  of  this,  in 
certain  sheet  asphalt  pavements  laid  by  the  writer  in  heavily 
traveled  sections  of  Glasgow,  Scotland,  it  was  found  to  be  nec- 
essary to  exclude  grains  of  sand  coarser  than  those  passing 
a  20-mesh  screen,  as  even  10-mesh  grains  would  crack  and 
permit  the  water  to  enter  and  destroy  the  pavement.  In  a 
test  made  this  winter  in  the  presence  of  the  writer  of  a  bitu- 
minous road  surface  at  the  National  Physical  Laboratory  at 
Teddington,  England,  in  which  a  road  continually  flooded  with 
water  was  tested  to  destruction  by  the  passage  of  heavily 
loaded  iron-tired  wheels  over  it,  it  was  found  that  disintegra- 
tion commenced  at  those  points  where  large  sized  grains  oc- 
curred on  the  surface.  Large  sized  aggregates  give  a  rougher 
road  surface,  and  hence  better  foothold  for  horses  than  do 
smaller  sized  aggregates,  and  automobiles  are  less  liable  to 
skid  upon  them  in  wet  weather.  For  light  and  moderate  traf- 
ffic  there  is,  therefore,  much  to  be  said  in  favor  of  large  sized 
aggregates.  As  between  penetration  methods  and  mixing 
methods,  the  latter  are  undoubtedly  far  superior.  In  the  case 
of  Portland  cement  concrete,  except  in  special  forms  of  con- 
struction, grouting  is  seldom  resorted  to  except  where  mixing 
is  impossible  and  in  this  case  we  have  a  fluid  cement  which 
readily  penetrates  the  interstices  without  chilling  or  becom- 
ing solid  for  a  very  considerable  period  of  time.  When  grout- 
ing broken  stone  with  a  hot  bituminous  cement,  its  tendency 
is  to  chill  as  soon  as  it  strikes  the  colder  stone.  Its  distribu- 
tion is,  therefore,  very  uneven  and  whenever  the  interstices 
are  small  practically  no  penetration  takes  place.  Work  of 
this  character  should  never  be  done  except  in  the  hottest 
weather  and  yet  we  see  many  of  these  roads  constructed  in 
the  late  fall.  It  is  really  the  most  difficult  kind  of  bituminous 
work  to  execute  properly  and  yet,  because  of  the  cheapness 
of  the  plant  required,  many  contracts  are  let  to  small  con- 
tractors who  have  never  done  such  work  before.  A  few  years 
ago  suitable  portable  mixing  machinery  was  not  available  for 
work  of  this  kind,  except  in  the  vicinity  of  railroads,  and 
hence  some  type  of  bituminous  construction  had  to  be  de- 
veloped which  was  cheap  and  could  be  put  down  without  the 
use  of  heavy  and  non-portable  plants.  These  conditions  no 
longer  exist  and  the  writer  believes  that  for  this  and  other 
reasons  the  penetration  method  of  construction  will  gradu- 
ally disappear.  When,  because  of  failure  or  increase  in  traf- 
fic, it  becomes  necessary  to  reconstruct  a  penetration  road 
laid  on  a  broken  stone  foundation,  practically  all  of  the  road 
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must  be  removed,  and  this  is  an  expensive  piece  of  work. 
This  is  not  true  of  a  bituminous  road  laid  on  a  concrete  foun- 
dation. The  foundation  can  still  be  utilized  and  in  most  cases 
resurfacing  is  all  that  is  necessary. 

As  between  hot  and  cold  mixtures,  the  hot  mixtures  can 
be  better  graded  and  more  thoroly  compressed  by  rolling  and 
are,  therefore,  somewhat  better  suited  for  fairly  heavy  traffic. 
For  light  traffic,  the  cold  mixture  will,  in  many  instances,  give 
equally  good  results  and  will  often  be  very  much  cheaper, 
and  will,  therefore,  always  have  a  wide  field  of  usefulness. 
Cold  mixtures  would  appear  to  be  ideal  for  use  by  road  patrols 
in  the  upkeep  of  bituminous  road  surfaces  constructed  of 
large  aggregates  and  are  much  superior  to  hasty  mixtures  of 
stone  and  bituminous  binder,  often  imperfectly  made  on  the 
spot  with  inadequate  appliances  by  more  or  less  inexperienced 
workmen. 

The  so-called  Topeka  mixture  is  intermediate  between  the 
sheet  asphalt  and  the  coarse  aggregate  mixtures.  As  ordi- 
narily made,  it  consists  of  a  standard  sheet  asphalt  mixture, 
to  which  has  been  added  from  15  to  25  per  cent,  of  stone 
passing  a  ^-inch  screen  and  retained  on  a  10-mesh  screen, 
and  10  per  cent,  or  less  of  stone  passing  a  %-inch  screen  and 
retained  on  a  %-inch  screen. 

Too  little  bitumen  wil  make  a  Topeka  mixture  open 
and  water  absorbent,  and  a  variation  of  one-half  of  1  per  cent, 
of  bitumen  above  or  below  its  proper  content  is  about  the 
limit  of  safety.  Double  this  variation  in  a  sheet  asphalt  pave- 
ment will  not  seriously  affect  it.  For  medium  and  light  traffic, 
the  writer  believes  that  a  not  too  dense  sheet  asphalt  mixture, 
laid  the  same  thickness  and  under  the  same  conditions  as  the 
Topeka,  will  give  at  least  as  satisfactory  service  and  will  be 
much  safer  to  lay  in  the  long  run.  The  Topeka  mixture  ap- 
pears to  him  to  be  a  hybrid,  possessing  vices  and  weaknesses 
peculiarly  its  own  and  not  as  good  as  either  of  the  types  which 
it  is  intended  in  part  to  supplant. 

For  very  heavily  traveled  city  streets,  sheet  asphalt  on 
concrete  foundation  is  undoubtedly  the  best  type  of  bituminous 
pavement.  When  sheet  asphalt  is  laid  on  very  light  traffic 
streets,  a  somewhat  coarser  sand  should  be  used  than  for 
heavy  traffic  streets.  As  the  number  of  particles  decreases, 
the  surface  area  to  be  covered  with  bitumen  also  decreases. 
In  this  way,  without  increasing  the  percentage  of  bitumen  in 
the  mixture,  a  thicker  coating  of  bitumen  is  obtained  on  each 
grain  of  sand  and  the  pavement  will  not  crack  as  readily 
under  minimum  traffic  as  will  a  standard  heavy  traffic  mix- 
ture. All  sheet  asphalt  pavements  are  improved  and  their 
life  prolonged  by  the  passage  over  them  of  sufficient  traffic 
to  exercise  a  constant  kneading  action  and  equalize  the  in- 
ternal stresses  set  up  by  contraction  and  expansion. 

A  comparative  table,  showing  the  average  composition  of 
the  various  bituminous  surface  mixtures  discussed  herein,  is 
given  below: 

Coarse  A  gexegate  Pine  Aggregate 

Bituminous  Concrete  Topeka  Sheet  Asphalt 

Hot  Co'd  Light  Heavy 

Mixture  Mixture  Traffic  Traffic 

Perct.  Perct.  Perot.  Per  ct.  Per  ct. 

Bitumen    7.0  6.5  8.5  10.5  11.0 

Passing  200  mesh 5.0  4.5  8.5  10.5  14.0 

Passing  100  mesh 4.0  1.5  6.0  10.0  14.0 

Passing     80  mesh 2.0  1.5  6.0  10.0  13.0 

Passing     50  mesh 5.0  1.5  6.0  14.0  19.0 

Passing     40  mesh 4.0  1.5  10.0  14. n  11.0 

Passing     30  mesh 4.0  1.5  10.0  13.0  10.0 

Passing     20  mesh 3.0  3.0  9.0  10.0  5.0 

Passing     10  mesh 5.0  5.5  6.0  8.0  3.0 

Passing       8  mesh....     3.0  5.0  6.0 

Passing       4  mesh 7.0  8.0  14.0 

Passing       2  mesh 20.0  40.0  10.0 

Passing     %-in  mesh..   14.0  11.0 


Passing  1     -in  mesh. 
Passing  1%-in  mesh. 


12.0 
5.0 


100.0         100.0         100.0         100.0         100.0 


Summarizing  the  foregoing  brief  discussion  of  the  various 
principles  and  considerations  involved  in  the  different  types 
of  bituminous  construction,  we  have  the  following: 

FOUNDATION 

Old  Macadam — Suitable  for  light  traffic  under  favorable 
climatic  and  drainage  conditions,  but  only  when  properly 
constructed  and  drained.  Thickness  and  character  of  stone 
layer  and  method  of  construction  should  be  determined  by  test 
holes  before  adopting  it.  Road  must  be  carefully  shaped  and 
graded,  preferably  by  the  building-up  process,  before  laying 
any  bituminous  top  upon  it.    Inferior  to  concrete. 

Broken  Stone — Suitable  for  light  traffic,  but  only  under 
favorable  climatic  and  drainage  conditions.  Inferior  to  well- 
constructed  old  macadam  and  to  concrete. 

Concrete — Four  to  6  inches  thick,  depending  upon  traffic 
and  character  of  sub-soil.  This  is  much  the  best  type  of  foun- 
dation and  is  the  least  expensive  to  resurface. 

COARSE    AGGREGATE. 

Penetration  Method — Suitable  for  light  traffic  only;  gives 
a  rough  surface;  best  results  cannot  be  obtained  except  with 
skilled  labor.  Should  only  be  carried  on  in  hot  weather  and 
stone  should  be  at  a  uniform  temperature  not  below  60  degrees 
F.  when  hinder  is  applied.  No  plant  required,  melting  kettles 
being  all  that  is  necessary.  Extreme  care  needed  to  prevent 
rich  spots  and  bleeding.  Stone  must  be  carefully  spread  and 
fine  material  rigidly  excluded  from  lower  course,  otherwise 
penetration  of  bituminous  binder  will  not  be  satisfactory  and 
uniform.  Bituminous  binder  must  not  be  overheated  and 
must  be  at  proper  temperature  and  uniformly  applied. 

Cold  Mixtures — Suitable  for  light  traffic  only;  gives  a 
rough  surface.  Stone  must  be  clean  and  carefully  graded.  Bi- 
tuminous cement  must  be  of  proper  consistency,  otherwise 
mixture  will  not  be  workable.  Should  not  be  laid  at  a  lower 
temperature  than  40  degrees  F.  Work  should,  preferably,  be 
done  in  warm  weather.  Can  be  manufactured  at  the  quarry 
from  which  the  rock  is  obtained  and  shipped,  ready  to  lay,  to 
the  work.  Rolling  should  be  continued  until  maximum  possi- 
ble compression  is  obtained.  Especially  suitable  for  repair 
work  done  by  patrol  gangs  on  coarse  aggregate  surface. 

Hot  Mixtures — Suitable  for  light  and  medium  traffic  only; 
gives  a  rough  surface.  Stone  must  be  clean  and  carefully 
graded  to  secure  best  results.  Can  be  laid  at  any  time  of 
year.  Heating  and  mixing  plants  must  be  within  hauling  dis- 
tance of  the  work.  Rolling  should  be  continued  until  maxi- 
mum possible  compression  is  obtained. 

FINE  AGGREGATES. 

Topeka  Mixture — Suitable  for  light  and  medium  traffic; 
gives  a  comparatively  smooth  surface.  Heating  and  mixing 
plant  must  be  within  hauling  distance  of  the  work.  Great  care 
must  be  exercised  to  keep  bitumen  contents  within  proper 
limits.  Stone  and  sand  should  he  weighed  separately  into 
mixer  to  secure  uniform  mixture.  Can  be  laid  at  any  time  of 
year.  Rolling  should  be  continued  until  maximum  compres- 
sion possible  is  obtained.  Unless  very  carefully  manufactured, 
is  more  liable  to  shoving  and  displacement  under  traffic  than 
is  sheet  asphalt. 

Sheet  Asphalt — Suitable  for  light,  medium  and  heavy  traf- 
fic, but  should  not  be  laid  on  as  steep  grades  as  are  permis- 
sible with  coarse  aggregates.  Gives  a  smooth  surface  and 
can  be  laid  at  any  time  of  year.  Heating  and  mixing  plant 
must  be  within  hauling  distance  of  the  work.  Rolling  should 
be  continued  until  maximum  compression  possible  is  obtained. 
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Asphalt  Repairs 

in  SMALL 

Municipalities 


By  W.  H.  Taylor,  Jr.,  City  Engineer, 
Norfolk,  Va. 


This  paper  before  the  American  80- 
cicty  of  Municipal  Improvements  gives 
one  city  engineer's  experience  in  a  field 
in  which  suet  ess  has  usually  been  doubt- 
ful. He  seems  to  have  secured  good  re- 
sults with  a  home  designed  and  con- 
structed plant  and  tells  where  his 
I m aides  and  mistakes  have  been,  so  that 
the  information  will  be  of  interest  to 
others,  fhu  they  man  not  hare  his  suc- 
cess, even  if  they  follow  his  methods 
exactly. 


RECOGNIZING  that  each  municipality  has  its  own  pe- 
culiar problem  or  unique  situation  to  deal  with,  a  gen- 
eral law  for  asphalt  repair  work  can  hardly  be  framed. 
The  work  and  necessity  of  rectifying  a  few  small  patches, 
one  extreme,  differs  materially  from  the  restoration  or  recon- 
struction of  an  entire  street  surface,  the  other  extreme.  The 
former  problem  or  question  involving  "Repairs  and  Repair 
Plant  for  Small  Municipalities,"  the  subject  of  this  paper,  is 
one  upon  which  much  time  and  money  can  yet  be  profitably 
spent. 

Undecided  after  having  investigated  many  plants  manu- 
factured for  the  purpose,  I  am  still  investigating  the  subject 
with  a  plant  home  made  and  with  apologies  intend  giving  an 
answer  to  the  question  at  issue  by  briefly  describing  our 
efforts  and  the  accompanying  results. 

The  city  of  Norfolk,  Va.,  has  80  miles  of  paved  streets, 
43.7  miles  of  which  are  of  sheet  asphalt  or  bitulithic  con- 
struction, totaling  668,320  square  yards.  The  streets  of  the 
city  are  on  an  average  elevated  S  to  10  feet  above  mean  sea 
level.  Drainage  and  sub-soil  conditions  are  unfavorable, 
occasioning  unusual  maintenance  outlays. 

As  the  scope  of  this  paper  will  not  permit  of  a  discus- 
sion of  our  best  and  poorest  efforts  in  constructing  sheet 
asphalt,  of  contributory  causes  and  errors  revealed  by  time, 
leading  to  some  early  failures  and  numerous  repairs,  permit 
me  to  state  that  we  have  endeavored,  when  permitted,  to  fol- 
low closely  expert  advice  and  standard  specifications,  and 
have  constructed  streets  that  have  endured  reasonably  heavy 
traffic  for  15  years  without  repairs,  and  we  have  a  few  streets, 
repairs  to  which  have  aggregated  to  date  over  50  per  cent, 
of  the  original  area.  An  analysis  and  subdivision  of  our 
streets  into  classes,  according  to  various  specifications,  re- 
veals the  following  relative  durability  and  percentage  of  re- 
pairs.    The  age  of  the   streets   in  the  various  classes   being 


about  the  same  and  traffic  conditions  not  dissimilar: 

Class  1 — Asphalt  on  concrete  base — Streets  without  car 
tracks;  yardage  1S9.200.    Total  repairs  to  date  2.G  per  cent. 

Class  2 — Asphalt  on  concrete  basis — Streets  with  car 
tracks;  yardage  147,000.    Total  repairs  to  date  29  per  cent. 

Class  3 — Asphalt  laid  on  old  cobble  stone  base — Streets 
without  car  tracks:  yardage  14,236.  Total  repairs  to  date  39 
per  cent. 

Class  4 — Sheet  asphalt  laid  without  binder,  on  concrete 
base — Streets  without  car  tracks;  yardage  21,044.  Total  re- 
pairs to  date  25  per  cent. 

The  question  of  repairs  and  of  satisfactory  equipment 
for  making  repairs  became  one  of  considerable  moment  and 
importance  to  the  city  of  Norfolk  within  a  very  short  time 
following  the  expiration  of  the  guarantee  period  of  the  first 
large  construction  contract.  Briefly  stated,  the  methods  pur- 
sued which  have  resulted  in  our  present  system,  departing 
from  the  ordinary  only  in  that  we  have  used  extensively  for 
small  repair  work  old  surface  mixture,  vast  quantities  oi 
which  I  have  seen  discarded  and  used  for  filling,  have  been  as 
follows: 

In  190S  the  Barber  Asphalt  Paving  Company  having  com- 
pleted a  contract  in  Norfolk  involving  both  new  work  and 
extensive  repairs,  just  before  dismantling  the  plant,  fur- 
nished the  city  266  tons  of  sheet  asphalt  surface  mixture 
This  was  stored  in  layers  separated  by  boards  and  cut  in 
cubes  before  cooling.  With  painstaking  care  and  unlimited 
patience  the  Department  of  Public  Works  of  Norfolk  mad« 
its  first  asphalt  repairs  by  reheating  the  previously  prepared 
mixture  in  a  fire  wagon  built  for  the  purpose.  However,  foi 
very  limited  work  only  would  I  advocate  or  advise  such  a 
procedure. 

With  the  above  exception,  from  1906  to  1912  repairs  ir 
Norfolk  were  made  by  contract,  the  price  varying  from  $2.0C 
to  $1.40  per  sq.  yd.  exclusive  of  base.  Our  repairs  at  the 
present  time  average  about  1,000  sq.  yds.  per  month,  to  bt 
exact,  23,500  sq.  yds.  the  past  2  years,  and  are  made  by  city 
pavers  working  usually  one  week  each  month,  the  materia 
being  manufactured  by  the  city's  own  plant.  This  rate  main 
tained  annually  amounts  to  2*4  per  cent  of  the  yardage  oi 
all  pavements  in  the  city  five  years  old  and  over.  Whethei 
more  or  less  in  amount  than  it  has  been  Norfolk's  misfortum 
to  cope  with,  everywhere  repairs  are  inevitable,  and  in  viev, 
of  the  extravagant  and  exacting  demands  of  the  traveling 
public,  I  repeat,  preparations  for  repairs  should  in  my  opin 
ion  soon  follow  original  construction. 

Frequently  in  years  past  while  waiting  for  a  contractor'! 
plant  to  become  available  we  have  had  small  holes  spreac 
from  curb  to  curb,  increasing  in  size  with  unbelievable  rapid 
ity,  occasioning  just  complaints  which  we  were  powerless  t( 
correct. 

Independence  of  the  paving  contractor  for  repairs,  estab 
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ABOVE.  Intersection  Main  and  Bank  streets, 
business  district.  Resurfaced  with  old  material, 
August,  1913. 

BELOW.  Intersection  Boush  and  Bute  streets, 
semi-business  district.  Resurfaced  with  old  ma- 
terial, July,  1913. 

lished  by  constructing  a  very  small  plant,  has  enabled  us  to 
keep  Norfolk's  streets  in  far  more  satisfactory  condition  and 
to  reduce  the  cost  of  such  work  from  the  previous  low  price 
of  $1.40  per  sq.  yd.,  average  of  $1.75  per  sq.  yd.,  to  60  cents 
per  sq.  yd.  We  have  made  many  thousands  of  yards  of  re- 
pairs at  50  cents  per  sq.  yd.,  using  old  material.  The  average 
cost  above  stated  of  60  cents  for  the  past  two  fiscal  years,  em- 
bracing the  use  of  both  old  and  new  materials,  includes  all 
regular  repair  charges  and  33  per  cent,  each  year  of  the  origi- 
nal total  plant  cost,  itemized  as  follows: 

Materials    $0.05 

Labor  at   plant 15 

Labor  on  street,  including  haul 30 

Plant  and  tools 06 

Fuel   and   current 02 

Miscellaneous    02 


Total 


i.60 


I  submit  herewith  a  free-hand  sketch  or  dia- 
gram of  the  equipment  with  which  we  have  ac- 
complished the  above  mentioned  results. 

It  was  created  or  constructed  of  much  discarded 
material  and  a  few  minor  purchases,  the  result  of 
authorized  experiments,  looking  to  the  use  of  a 
large  amount  of  sheet  asphalt  pavement  taken  up 
and  removed  for  the  construction  of  a  street  rail- 
way, and  collected  on  a  vacant  lot.  From  an  aban- 
doned crematory  steel  smoke  stack  (4  feet  in  di- 
ameter) two  ten-foot  sections  were  cut.  Of  one 
section  a  drum  or  cylinder  was  made  and  a  shaft 
was  run  thru  the  center  and  supported  on  journal 
boxes,  enabling  the  drum  to  be  readily  revolved. 
The  usual  spider  and  loading  chute  were  con- 
structed at  one  end  and  a  discharge  opening  next 
to  the  outside  of  the  circle  was  cut  in  the  other 
end.  The  drum  was  mounted  above  a  brick  fire- 
box or  furnace,  in  length  about  18  inches  shorter 


than  the  drum.  Above  the  brick  work  a  portion 
of  the  stack,  Section  No.  2,  was  used  to  inclose  the 
furnace  over  and  around  the  drum.  A  5-h.p.  motor 
furnished  power  thru  reduction  gears  and  chain 
drive  to  revolve  the  drum  at  the  rate  of  12  revo- 
lutions per  minute.  The  loading  chute  terminates 
in  an  elevated  platform,  from  which  an  incline 
leads  to  the  ground.  The  inside  of  the  drum  has 
fixed  to  its  sides  spiral  vanes  so  arranged  that  they 
propel  the  material  as  the  drum  revolves.  Towards 
the  unloading  end  it  has  several  proportionately 
larger  movable  vanes  or  doors  so  arranged  that  the 
material  is  propelled  in  a  direction  opposite  to 
that  set  up  by  the  fixed  vanes,  or  when  willed  in 
the  same  direction.  When  set  to  work  against  the 
fixed  vanes  the  movable  doors,  one  of  which  termi- 
nates at  the  unloading  opening,  prevent  the  ma- 
terial from  coming  out  of  the  drum,  and  keep  it 
well  and  evenly  distributed  thru  its  length.  When 
otherwise  set  the  material  is  rapidly  propelled 
towards  the  unloading  end  and  thru  the  discharge 
opening  into  a  waiting  cart.  The  movable  doors 
are  connected  by  rods  and  maintained  in  parallel  position. 
They  are  operated  by  small  handles  attached  to  the  doors,  pro- 
truding thru  the  discharge  opening,  and  are  held  in  the  de- 
sired position  by  simple  spring  catches.  The  change  of  doors 
from  one  position  to  the  other  is  made  when  the  doors  are  at 
the  top  of  the  revolution,  being  then  free  of  material.  This  im- 
provised apparatus  erected  for  experimental  work  has  served 
for  nearly  three  years,  making  over  and  serviceable  for  use 
a  large  amount  of  old  material. 

It  has  also  produced  a  considerable  quantity  of  new 
binder  and  surface  mixture.  For  the  latter  purpose,  however, 
we  have  lately  added  a  standard  9-cubic-foot  asphalt  pug 
mixer,  a  sand  bin  and  chain  elevator  with  which  we  produce 
with  more  certainty  new  sheet  asphalt  surface  mixture  or 
binder,  the  drum  of  course  being  used  to  heat  the  sand  or 
stone. 

You  will  note  the  dual  nature  of  the  plant,  its  adaptabil- 
ity for  making  over  old  material  or  producing  new  standard 
mixtures  as  desired. 

Before  attempting  to  use  the  old  material  we  determine 
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NEAR  VIEW  of  the  intersection  of  Main  and 
Bank  streets,  resurfaced  with  old  material,  1913, 
showing  %-mch  binder  stone,  an  unusually  large 
percentage  of  which  exists  in  the  mixture,  re- 
vealed by  traffic. 
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by  analysis  the  sand  grading,  particularly  with 
reference  to  the  100  and  200-mesh  material,  also 
the  amount  of  asphaltic  cement  that  it  contains,  a 
desirable  tho  not  absolutely  necessary  procedure, 
for  if  the  amount  of  A.C.  is  unknown  a  simple  sub- 
stitute of  the  pat  paper  stain  with  a  little  experi- 
ence will  fairly  well  determine  an  excess  or  defi- 
ciency of  asphalt.  Adding  from  1  to  2  per  cent  of 
new  asphalt  (120  penetration  Dow  machine)  to 
take  the  place  of  that  lost  during  its  previous  ex- 
istence on  the  street,  and  that  which  suffers  injury 
in  the  reheating  process,  and  ocasionally  a  small 
amount  of  Portland  cement,  we  have  produced  mix- 
tures which,  carefully  watched  for  over  two  years, 
still  evidence  life  and  durability.  Many  chemical 
analyses  before  and  after  indicate  live  bitumen  in 
amount  corresponding  to  that  contained  in  the  old 
mixture  plus  that  added.  The  average  of  a  large 
batch  of  old  material  used  during  1913-14  showed 
a  bitumen  content  of  9%  per  cent. 

Upon  the  addition  of  2  per  cent,  by  weight  of 
new  asphaltic  cement  and  reheating,  the  same  ma- 
terial analyzed  11  per  cent,  bitumen,  the  complete  analysis  be- 
ing as  follows: 

Bitumen     11.06  per  cent. 

Passing  No.  200  sieve 11.01  per  cent. 

Passing  Nos.  100  and  80  sieves 23.  2  per  cent. 

Passing  Nos.  50  and  40  sieves 32. S4  per  cent. 

Passing  Nos.  30  and  20  sieves 19.34  per  cent. 

Residue  on  No.  10  sieve 2.13  per  cent. 


100.00 


There  is  undeniably  a  certain  volatilization  of  the  lighter 
oils  of  the  asphalt  as  evidenced  by  a  slightly  hardened  mix- 
ture. The  presence  of  steam,  generated  from  the  moisture 
nearly  always  contained  in  the  old  material  piled  in  an  open 
lot,  has,  in  my  opinion,  a  tendency  to  prevent  burning  or 
"coking"  and  leads  to  better  results  than  otherwise  would  be 
obtained. 

The  old  material  broke  in  lumps  from  4  to  5  inches  in 
size,  binder  adhering,  is  wheeled  up  the  incline,  loaded  into 
the  drum  and  allowed  to  remain  from  12  to  15  minutes.  In- 
vestigation has  revealed  the  fact  that  the  old  mixture  disin- 
tegrates in  the  drum,  not  by  a  gradual  peeling  off  of  thin 
outer  layers  of  each  lump,  but  by  sudden  dissolution  or 
breaking  down  of  the  whole  mass,  in  from  5  to  7  minutes.  A 
wood  fire  maintained  as  uniformly  as  possible  heats  the  mix- 
ture in  the  length  of  time  mentioned  to  300  degrees.  It  has 
proven  possible  to  regulate  the  temperature  to  within  a  few 
degrees  of  the  desired  heat  by  timing,  each  batch  being  care- 
fully timed  in  and  out  of  the  drum  and  temperature  recorded. 

With  the  original  apparatus  we  made  11,000  sq.  yds.  of 
repairs  during  1913-14  entirely  of  old  material  at  the  rate  of 
150  to  200  sq.  yds.  per  working  day,  and  have  recorded  but 
few  failures. 

A  similar  device  will,  in  my  opinion,  serve  for  the  initial 
"Asphalt  Repairs  for  Small  Municipalities."  It  will  make 
serviceable  for  use  old  surface  mixture.  It  will  produce  new 
surface  mixture  and  binder  in  limited  quantities.  Time  and 
experience  will  dictate  when  the  addition  of  the  "pug  mixer" 
will  prove  advantageous.  For  ordinary  repair  work  for  small 
municipalities  it  has  with  us  proven  its  practical  value  and 
efficiency. 

A  normal  day's  run  for  the  plant  is  exhibited  in  the  fol- 
lowing summary  taken  from  the  reports  of  the  plant  foreman 
and  paving  foreman  respectively,  September  30,  1915,  the  work 
being  the  removing,  reheating  and  relaying  of  a  portion  of 
Granby  street,  one  of  our  principal  thorofares: 
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INTERSECTION  Westover  avenue  and  Thet- 
ford  street,  residential  section.  Resurfaced  with 
old  material,  1914. 

Plant  Foreman's  Report — 

9  loads  (18  boxes,  7  cubic  feet)  new  binder. 
24  loads  top. 
Street  Foreman's  Report — 

Laid  225  square  yards  1  Ms-inch  top. 
Laid  115  square  yards  1-inch  binder. 
Material  and  time  for  day's  work  as  follows: 

Binder  material,  per  square  yard $0,105 

Top  material  (A.C),  per  square  yard. . .     .010 

Fuel,  per  square  yard 033 

Plant  and  tools,  per  square  yard 050 

Labor  and  haul,  per  square  yard 204 


.402 
Several  intersections  and  other  short  stretches  of  streets 
have  been  taken  up,  reheated  and  relaid  for  test  purposes, 
bith  with  and  without  binder,  photographs  of  which  I  submit 
herewith,  giving  the  location  and  year  relaid.  To  date,  neither 
cracks  nor  other  unfavorable  signs  have  developed.  The  ren- 
ovated pavement  softens  under  the  summer  sun  and  shows 
slightly  the  markings  of  traffic.  It  has  behaved  in  such  a  man- 
ner as  to  inspire  confidence  in  its  endurance. 

Of  the  480,230  square  yards  of  sheet  asphalt  in  Norfolk, 
20  per  cent,  of  it  with  an  average  life  of  fourteen  years,  must 
soon  be  resurfaced,  having  deteriorated  to  a  point  where 
further  repairs  are  impracticable.  The  present  surface  must 
be  removed,  reheated,  with  the  addition  of  sufficient  A.C. 
and,  if  required,  dust,  to  convert  it  into  an  acceptable  sheet 
asphalt  surface  mixture,  and  then  relaid,  or  the  entire  street 
surface  hauled  away  to  be  used  in  part  only  for  repairs.  The 
problem  is  one  fraught  with  many  uncertainties  and  difficul- 
ties. I  am  not  ready  to  admit  that  a  practical  solution  is  not 
to  be  found  in  the  re-use  of  the  old  surface,  and  to  this  end 
intend  shortly  the  building  of  a  larger,  more  substantial  and 
better  mechanically  designed  plant,  along  the  lines  of  our 
first  efforts,  with  a  capacity  of  from  60  to  80  square  yards 
of  2-inch  surface  per  hour. 

The  question  is,  can  a  material  sufficiently  uniform,  stable 
.and  durable  be  produced,  justifying  the  expenditure  of  40 
cents  per  square  yard,  which  I  estimate  will  be  the  total  cost 
when  handled  in  large  quantities? 


STREET  REPAIR  in  CLEVELAND,  OHIO 


This  detailed  article  on  the  street  re- 
pair system  in  operation  in  Cleveland, 
Ohio,  is  in  part  by  1'.  J.  Masterson,  Su- 
perintend! nt  of  Streets,  and  also  con- 
tains information  supplied  by  Mr.  Mas 
terson,  J.  W.  Fraser,  Superintendent 
of  .is /dial t  Plants,  and  others.  Its 
main  subjects  are  the  plan  and  detail 
nt  the  routine  work  of  the  department. 
extendin fi  to  tin  supply  of  materials, 
the  use  of  motor  trucks  and  the  econ- 
omy of  the  same,  the  asphalt  plant  op- 
,1  by  the  department,  the  amount 
and  east  of  street  repairs  done  with  tin' 
plant  and  the  methods  of  keening  the 
una  interested  in  sustaining  the  quan- 
tity and  qualify  of  work  turned  out  by 
them.  In  all  these  lines  the  methods 
employed  and  the  results  secured  are 
well  worth  study. 


There  are  three  great  causes  of  wear  and  destruction  of 
streets,  viz.,  street  openings,  traffic  and  weather. 

The  one  outstanding  feature  in  earth  street  repairs  which 
makes  impossible  any  exact  recommendation  as  to  the  material 
and  method  to  he  adopted  for  any  particular  purpose,  is  the 
controlling  effect  of  local  conditions  and  the  character  of  the 
material  available  on  the  method  by  which  the  work  should 
be  accomplished.  In  this  city  there  are  large  sections  of  terri- 
tory where  the  earth  is  of  a  waxy  clay  substance,  where  the 
streets  are  a  mixture  of  clay  and  loam  which  it  is  impossible 
to  keep  in  good  condition  during  wet  weather  by  the  usual 
method  of  rounding  up  and  opening  gutters.  These  sections 
are  Collinwood,  Nottingham,  the  newly  annexed  part  of 
Euclid  Village,  and  Rockport  Village.  Such  soil  is  usually 
hard  to  drain  effectually,  particularly  where  the  district  is  flat 
and  without  sufficient  natural  drainage.  For  these  streets 
there  is  little  hope  that  the  surface  will  remain  in  good  con- 
dition for  any  length  of  time,  or  during  a  continuous  stretch 
of  dry  weather.  Such  method  of  repairing  dirt  streets  is 
only  valuable  for  a  short  time  and  must  be  repeated  from 
time  to  time  in  order  to  keep  the  dirt  surface  in  reasonable 
condition  for  traffic,  by  the  periodical  use  of  the  foad  machine 
or  drag. 

While  all  but  a  few  streets  between  the  Public  Square  and 
E.  55th  street  are  paved,  there  are  many  alleys  in  this 
section  which  are  not  paved,  and  which  our  division  is  con- 
stantly called  upon  to  repair  and  clean  up.  We  find  upon 
investigation  that  most  all  complaints  about  these  alleys  are 
on  account  of  rubbish  and  garbage.  While  practically  all  our 
work  for  our  dirt  street  gangs  is  east  of  E.  55th  street,  it 
makes  it  very  expensive  to  constantly  move  these  gangs  in  to 
take  care  of  these  alleys,  not  saying  anything  about  the  delay 
in  rounding  up  dirt  streets.  Most  of  these  alleys  are  too  nar- 
row for  our  road  machines,  and  all  this  work  must  be  done  by 
hand.  For  sanitary  reasons  alone,  all  these  alleys  should  be 
paved. 

In  the  ordinary  routine  of  the  division,  districts  for  storing 
supplies  have  been  established  in  various  parts  of  the  city. 
In  a  few  cases  the  Fire  and  Police  Department  properties 
were  used  to  some  extent  for  supply  depots,  altho  in  every 
case  the  space  was  limited. 


SI    1'1'LY     STATION    YAIU1S. 

The  following  are  the  supply  stations  in  various  parts  of 
the  city: 

East  76th  street  and  Dell  avenue  (main  yards');  basement 
of  City  Hall:  Theresa  Court;  East  34th  street  and  Pisek  ave- 
nue; East  9th  street  and  Lakeside  avenue;  East  24th  street 
and  St.  Clair  avenue;  E.  40th  street  and  L.  S.  &  M.  S.  R.  R.; 
Aspinwall  avenue,  Collinwood;  old  Nottingham  Town  Hall; 
Dupont  avenue  and  East  109th  street  (the  Glenville  Filtration 
plant);  Police  Station  No.  13,  East  80th  street  and  Superior 
avenue:  Fire  Station  No.  29,  Superior  avenue  and  East  105th 
street;  Fire  Station  No.  11,  East  91st  street  and  Walker  ave- 
nue; Fire  Station  No.  25,  Broadway  and  East  71st  street. 

West  Side:  West  25th  street  and  Columbus  road;  along 
Walworth  Run  at  West  25th  and  West  55th  streets;  West 
52nd  street  and  Detroit  avenue (  Ohio  state  property),  and  at 
Police  Station  No.  12,  corner  of  West  S3rd  street  and  Detroit 
avenue. 

At  the  headquarters  for  the  dirt  street  gangs  on  the  East 
Side,  75th  and  Dell  avenue,  we  maintain  our  asphalt  plant, 
together  with  four  White  motor  trucks  and  other  machinery. 
At  this  yard  we  also  keep  on  hand  our  reserve  stock  of 
materials.  This  store  yard  is  adjacent  to  the  general  water 
works  store  yard,  from  which  we  frequently  requisition  needed 
supplies  such  as  water  pipe,  etc. 

At  the  above  yard,  we  keep  on  hand  five  to  eight  kinds  of 
paving  brick  (about  500,000  during  the  repair  season).  This 
stock  is  composed  of  Buckeye,  Newburgh,  Cleveland,  Medal, 
Shale,  Malvern,  Metropolitan,  etc.,  as  we  make  a  practice  of 
repairing  a  certain  type  of  brick  street  with  that  special  type 
of  brick.  We  also  keep  a  reserve  stock  of  a  special  repair 
brick  made  especially  for  repair  work.  This  repair  brick  is 
a  trifle  narrower  than  the  regulation  and  is  used  in  the  mak- 
ing of  joints,  thus  rendering  unnecessary  the  splitting  of 
regulation  sizes. 

At  our  main  yard,  we  also  keep  a  large  stock  of  Medina 
block  for  repair  purposes,  which  measures  5  inches  instead 
of  6  inches,  so  as  to  allow  for  wear  on  stone.  At  this  same 
yard  we  maintain  the  following  stocks: 

Tar — Two  carloads. 

Cement — Two  carloads. 

Crushed  Stone — Four  carloads. 

Pelee  Island  Sand — Ten  carloads.  This  sand,  which  is  se- 
cured from  Put-in-Bay  is  a  trifle  coarser  than  lake  sand  and 
is  used  for  grouting. 

Asphaltic  Cement — Three  to  four  carloads. 

Limestone  Dust — Two  carloads.  This  material  is  secured 
from  Kelly  Island  and  is  used  to  fill  voids  in  lake  sand. 
Fully  95  per  cent,  of  this  material  will  pass  a  200-mesh 
sieve. 

Lake  Sand — Thirty-five  carloads. 

Bank  Sand — Five  to  six  carloads. 

Findlay  Stone — Two  to  three  carloads.  This  grade  is 
harder  than  the  ordinary  crushed  stone. 

Sandstone  Curbing — One  carload  of  Buckeye  Berea  un- 
dressed always  on  hand. 

Lumber — 200,000  feet  No.  1  Norway  pine,  used  in  con- 
struction of  gutter  boxes,  steps,  etc. 

Fence  Posts — 100.  These  posts  are  of  cedar  and  are  used 
along  embankments,  culverts,  dead-end  streets,  etc. 

Calcium  Chloride — Season's  supply.  Used  in  hastening 
setting  of  cement  grouting,  thus  permitting  traffic  in  streets 
six  to  seven  days  earlier  than  heretofore. 

Bolts,  Oils,  Repair  Parts,  Nails,  Coal,  Coke,  Silica  Sand, 
Etc. — In  sufficient  quantities  to  meet  all  demand. 

At    above    yard    we    store    and    maintain    three    Buckeye 
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asphalt  fire  wagons,  two  Kelly-Springfield  5-ton  steam  rollers, 
two  Buckeye  surface  heaters,  fifteen  Indiana  road  scrapers, 
four  Galion  and  Indiana  road  drags,  hand  rollers,  No.  3 
American  grinder,  repair  forcing  jacks,  two  Syracuse  rooter 
plows,  fourteen  regulation  Syracuse  plows,  full  set  of  black- 
smith equipment  and  repair  machinery,  etc. 

MOTOR  TRUCKS   AND   PLEASURE  CARS. 

A  five-passenger  Hupp  is  maintained  for  use  of  superin- 
tendent in  keeping  in  touch  with  repair  work  in  different  parts 
of  the  city,  as  well  as  for  transporting  small  gangs,  with 
tools.  A  Ford  runabout  is  used  by  H.  C.  Erdman,  assistant 
superintendent,  and  is  fitted  with  a  special  tool-box  for 
transporting  of  sharpened  tools.  Another  Ford,  similarly 
equipped,  is  used  by  the  superintendent  of  paving  repairs.  A 
late  model  Harley-Davidson  motorcycle  is  used  by  the  assistant 
general  foreman.  This  machine  is  equipped  with  package 
carrier,  which  is  used  for  the  rapid  transporting  of  small 
tools,  such  as  chisels,  etc.  Six  twin-cylinder  Thor  motorcycles 
are  devoted  to  the  use  of  three  timekeepers,  two  inspectors  and 
the  general  foreman  of  the  asphalt  plant.  Two  Harley- 
Davidson  motorcycles  are  used  by  the  general  foreman  of 
cross-walks  and  the  inspector  of  street  obstructions. 

Five  White  three-ton  dump  trucks  are  maintained  for 
transporting  of  asphalt  to  repair  jobs  in  all  parts  of  the  city. 
Two  of  these  trucks  were  purchased  in  1913,  one  in  1914,  two 
in  1915.  Four  of  them  are  used  exclusively  for  transporting 
asphalt  while  one  also  serves  as  a  carrier  of  brick,  stone 
and  other  materials  from  the  main  yard  to  the  smaller  yards 
in  different  parts  of  the  city.    These  trucks,  which  are  equipped 


CLEVELAND  STREET  DEPARTMENT  hauls 
asphalt  for  street  repairs  in  a  three-ton  White 
truck. 

with  Goodrich  De  Luxe  wireless  (European  model)  tires  in 
front  and  Kelly-Springfield  block  tires  in  rear,  do  the  work  of 
three  to  four  teams  each.  A  team  costs  $4.80  per  day,  conse- 
quently the  saving  to  this  department  thru  truck  operation  is 
easily  $5  per  day.  The  average  daily  cost  of  truck  operation 
is  approximately  $5  per  day.  Not  only  is  there  a  considerable 
dollars  and  cents  saving  in  truck  operation,  but  the  added 
feature  of  more  actual  work  accomplished  in  the  same  length 
of  time.  As  stated  these  truck  not  only  transport  materials 
from  the  main  to  the  smaller  yards,  but  transport  material  to 
repair  jobs  in  all  parts  of  the  city. 

MOTOR  TRUCK    HAULAGE. 

Not  only  do  the  trucks  carry  greater  loads  than  horse- 
drawn  wagons,  but  they  cover  ground  in  speedier  fashion. 
The  saving  in  time  alone  is  considerable,  as  will  be  noted  by 
the  following  distances  between  the  main  and  smaller  munici- 
pal store  yards: 


Collinwoort  yard  8      miles 

Nottingham    yard    11      miles 

24th  and  St.  Clair  yard 4      miles 

Theresa  Court  yard 4      miles 

W.  73rd  and  Denison  yard 2%  miles 

We  have  experienced  no  trouble  in  operation  of  our  trucks 
and  attend  to  all  minor  repairs  at  our  main  yard.  We  use 
our  own  men  as  drivers,  placing  trucks  in  charge  of  those 
who  show  liking  for  mechanics.  These  now  are  held  responsi- 
ble for  condition  of  truck  at  all  times,  are  paid  a  salary  of 
$70  per  month.  An  accurate  record  of  cost  of  operation  is 
kept  of  each  individual  truck. 

In  view  of  the  fact  that  our  repair  jobs  are  widely  scattered, 
we  attribute  our  low  cost,  per  square  yard,  in  a  large  measure, 
to  efficient  motor  truck  haulage  of  asphalt.  The  Superior 
viaduct  job,  consisting  of  4,620  square  yards  of  2-inch,  one- 
course  treatment,  was  fully  two  miles  distant  from  the 
asphalt  plant,  The  actual  cost  of  material  and  labor,  includ- 
ing ripping  up  of  old  pavement  and  removing  of  rubbish, 
together  with  haulage  of  new  material,  as  well  as  depreciation 
on  all  machinery,  was  $2,191.32,  or  54%  cents  per  square 
yard. 

OUTPUT  OF  ASPHALT  PLANT. 

Our  asphalt  plant,  as  described  in  this  article,  is  used 
exclusively  for  repair  work.  Its  output  from  April  13  to 
June  1,  1915,  is  as  follows:  1,495.5  tons  asphaltic  mix,  35% 
days  worked,  $4,839.  79  material  used,  $1,255.02  labor  operating 
plant,  18,009  square  yards  resurfaced,  $2,808.82  cost  of  laying. 

PLANT. 

Tonnage.  Plant  Labor.  Material. 

April  13  to  15 77.55              $85.91  $254.85 

April  15  to  30 434.05              393.22  1,499.61 

May  1  to  15 587.7               407.32  1,872.51 

May  15  to  31 392.2                368.57  1,212.82 


Totals 1,495.50         $1,255.12 


$4,839.79 


STREET. 

Yards.  Cost. 

April  13  to  15 789  $153.81 

April  15  to  30 5,010  834.18 

May  1  to  15 7,409%  1,067.02 

May  15  to  31 4,800%  753.76 

Average  tonnage  per  day 42 

Average  yardage  per  day 507 

Street  labor  per  yard $0.15% 

Average  cost  per  ton  surface  mix  delivered 4.21 

Plant  labor  and  salary  truck  men  per  ton 1.00 

Cost  of  hauling,  including  depreciation  of  trucks,  plant 

and  roller  per  square  yard 10 

DESCRIPTION    OF    ASPHALT   PLANT. 

The  stationary  asphalt  paving  plant  for  the  city  of  Cleve- 
land was  designed  and  furnished  complete,  including  founda- 
tions, by  the  F.  D.  Cummer  &  Son  Company,  Cleveland,  Ohio. 
The  plant  was  designed  to  have  an  easy  capacity  for  turning 
out  1,500  square  yards  of  completed  sheet  asphalt  paving 
(1-inch  binder  and  2-inch  wearing  surface)  per  day;  or  the 
equivalent  of  asphaltic  concrete,  asphalt  macadam  or  Topeka 
specifications.  The  plant  is  arranged  so  that  any  of  these 
asphalt  mixtures  can  be  turned  out  equally  well,  and  without 
changing  the  plant  in  any  way.  This  feature  makes  the  plant 
especially  adapted  for  a  municipality  which  necessarily  has 
various  kinds  of  asphalt  pavements  to  lay,  as  well  as  keep  in 
repair. 

The  principal  units  of  this  plant  are: 

A  Cummer  dryer  with  an  easy  capacity  for  drying  and 
heating  25  tons  of  sand  or  stone  per  hour,  and  coal  is  used 
for  fuel.     This  dryer  is  housed  in  a  brick  setting,  lined  with 
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CLEVELAND  Municipal  Asphalt  Plant.  Gen- 
eral view  shotting  loading  platform  at  the  right, 
itith  asphalt  containers  in  foreground,  elevator 
conveyor  and  bins  in  center,  dust  collector  at  the 
left. 
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fire  brick,  similar  to  a  boiler  setting.  This  machine  is  very 
substantially  built  with  heavy  steel  gearing  and  has  a  cylinder 
of  special  design  on  the  Cummer  principle,  60  inches  in 
diameter  and  27  feet  long. 

The  hot  sand  and  stone  storage  bin  has  a  holding  capacity 
of  20  tons.  It  is  located  directly  over  the  mixer,  and  is 
divided  into  two  compartments.  The  sand  and  stone  is  de- 
livered by  a  steel  encased  elevator  into  a  revolving  screen  at 
the  top  of  this  bin.  The  screen  separates  the  sand  and  stone 
into  their  proper  compartments,  and  the  tailings,  consisting 
of  over-size  stone  and  foreign  matter,  is  discharged  by  .gravity 
into  the  weighing  box  which  rests  on  a  three-beam  scale. 

The  Cummer  asphalt  mixer  is  steam  jacketed  and  has 
ten  cubic  feet  capacity  with  3-inch  square  shafts  and  steam 
operated  gate.  There  is  ample  head  room  and  width  under 
the  mixer  for  auto  trucks  to  pass  under  it. 

There  are  three  open  asphalt  melting  kettles,  each  with 
350  cu.  ft.  holding  capacity.  They  are  made  of  %-inch  plate 
and  each  is  provided  with  a  hinged,  rain-proof  cover.  The 
asphalt  is  discharged  by  gravity  into  a  steam  jacketed,  elec- 
trically welded  pressure  kettle  or  lift,  which  delivers  the 
asphalt  automatically  to  the  mixer  platform.  Each  kettle  is 
provided  with  a  small  furnace,  in  which  staves  or  bituminous 
coal  is  burned.  There  is  a  specially  constructed  fire  brick  arch 
between  the  grate  bars  and  the  kettle  bottom,  which  protects 
the  kettle  bottom  from  burning  out. 

All  asphalt  piping  is  4  inches  in  diameter,  steam  jacketed 
with  5-inch  pipe.  The  asphalt  cocks  are  all  steam  jacketed. 
There  is  a  22-inch  diameter  inlet  dust  collector,  made  of  No.  18 
galvanized  iron.  One  9  %-inch  Westinghouse  air  compressor 
furnishes  the  necessary  compressed  air  for  operating  the  gate 
under  the  mixer,  and  for  agitating  the  asphalt  in  the  kettles. 
The  power  for  operating  the  complete  plant  is  furnished  by 
a  50-h.  p.  Westinghouse  electric  motor. 


PLANT  RECORD  APRIL  TO  SEPTEMBER. 

Record  of  operation  April  13th  to  September  15th: 

Number  of  days  operated 122 

Total  tonnage  turned  out 5,762 

Number  of  square  yards  repaired 58,714 

Cost  of  labor  operating  plant $4,232.53 

Value  of  materials  used 17,028 .47 

Total  cost  of  5,762  tons  delivered $21,361 .00 

Total  cost  of  street  labor 10,420.14 

Total  cost  of  repairing  58,714  sq.  yds $31,781.14 

Cost  per  ton   delivered $3.71 

Cost  per  square  yard  complete,  exclusive  of  de- 
preciation on  equipment,  interest,  and  truck 
maintenance    54.1c 

Equipment  Value. 

One  Cummer  asphalt  mixer $10,600 .  00 

Four  3-ton  White  trucks  at  $3,605.00 14,420.00 

Two  5-ton  steam  rollers  at  $1,675.00 3,350.00 

Three  fire  wagons  (tool  heaters)  at  $115.00 345.00 

Two  surface  heaters  at  $175.00 350.00 

One   penetrometer 60 .  00 

Chemical  apparatus,  sand  sieves,  scales 25.00 

Tampers,  rakes,  shovels,  miscellaneous  tools 150.00 

Total  value   $29,300 .00 

Maintenance  and  operation  charges  of  motor  trucks, 

per  month   $125.00 

(In  this  connection  please  note  there  is  no  idle  season  for 
these  trucks,  as  when  not  hauling  asphalt,  they  are  engaged 
on  other  classes  of  work.) 

The  city  of  Cleveland  includes  today  2,149  streets,  com- 
prising 530.6  miles  of  paved  streets  and  322.4  miles  of  so-called 
earth  or  dirt  streets. 

Mileage  of  Paved  Streets  in  Cleveland. 

Vitrified  block   397.0  miles 

Medina  stone    100.0  miles 

Sheet  asphalt   24.8  miles 
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Limestone  macadam   2.4  miles 

Tar  macadam   1.8  miles 

Asphaltic  concrete  1.4  miles 

Wood  block   1.4  miles 

Concrete   1.0  miles 

Bitulithic    0.4  miles 

Total    530.6  miles 

Care  and  maintenance  are  almost  as  important  matters 
as  selecting  and  laying  the  material  for  a  pavement.  This 
matter  has  received  less  attention  than  it  has  deserved  in  the 
past  by  the  committee  on  appropriations. 

If  a  pavement  be  kept  in  constant  repair  its  life  will  be 
very  much  longer  than  if  neglected  and  only  the  dangerous 
depressions  taken  out  or  such  repairs  made  as  the  funds  of 
the  division  will  permit.  No  one  will  admit  that  when  a  street 
is  newly  paved  it  is  a  permanent  improvement.  The  only 
permanency  in  street  pavement  is  repairs.  This  condition 
holds  good  today  and  always  will. 

From  a  study  of  the  condition  of  pavements  that  have  been 
laid  in  front  of  parks,  cemeteries,  churches,  etc.,  where  street 
openings  are  not  often  necessary,  I  believe  that  as  a  whole, 
street  pavements  are  damaged  20  per  cent,  of  their  worth  by 
these  street  openings.  This  estimate  may  seem  large,  but  I 
believe  it  is  a  conservative  one. 

In  order  to  have  the  streets  in  good  condition  at  all  times, 
it  is  not  only  necessary  to  repair  them  with  the  proper 
material  and  in  the  proper  manner,  but  there  should  be 
sufficient  funds  provided  to  keep  them  thoroly  in  repair,  both 
on  account  of  the  damage  caused  by  wear  and  tear,  and  also 
that  caused  by  street  openings  for  subsurface  work. 

STREET  REPAIBING   DURING    1914. 

The  value  of  street  repairs  made  in  1914  amounted  to 
^353,053.65.  Of  this  amount  there  was  collected  through  the 
paving  permit  fund  $146,108.09,  leaving  a  net  total  to  the  street 
repair  division  of  $206,945.56. 

Summary  of  Street  Repairing  During  1914. 

Charged  to  Charged  to 

Street  Re-  Paving  Per- 

pair  Fund.  mitFund. 

Paved  streets  $143,906.59  $137,543.62 

East  Side  dirt  streets 38,904 .  67  1,856 .  72 

West  Side  dirt  streets 19,066.75  618.24 

Crosswalks  on  dirt  streets 5,067 .55  145 .  01 

Puddling    5,944.50 

Total $206,945.56         $146,108.09 

There  were  1,854,412  square  feet  of  pavement  laid  or  relaid 
during  1914,  of  which  the  cost  of  963,875  square  feet  was 
borne  by  the  street  repair  division,  the  remainder  being 
charged  against  the  paving  permit  fund. 

Summary  of  Paving  Repairs  During  1914. 

Sq.  Ft.  Sq.  Ft. 

Charged  Charged 

Street  Paving 

Kind  of  Pavement.            Filler.              Repairing.  Permit. 

Medina  dressed  block Tar                   292,786  333,113 

Medina  dressed  block Cement                5,210  26,879 

Medina  common  stone Tar                     12,271  22,796 

Medina  common  stone Sand                   23,773  124,417 

Medina  common  stone Cement                7,543  1,734 

5-inch  brick Tar                     78,103  31,639 

5-inch  brick Cement            165,758  139,414 

4-inch  brich Tar                     63,384  23,693 

4-inch  brick   Cement              43,641  36,865 

November,  1915 


Shale  brick  Tar  41,543  20,606 

Asphalt    158,098  62,429 

Macadam   70,789  29,152 

Binder  for  asphalt 500              

Concrete 476  37,350 

Asphalt  block 450 

Totals  963,875  890,537 

In  addition  to  the  foregoing  there  were  6,652  lineal  feet 
of  crosswalk  laid  or  relaid  on  paved  streets;  7,879  feet  of 
curbing  set  or  reset;  452  feet  of  flagging  relaid,  and  7,301  feet 
of  curbing  cut  down  for  driveways. 

Charged  to  Charged  to 

Street  Pa"ving 

Kind  of  Work.                                    Repairing.  Permit. 

Crosswalk  laid  or  relaid 3,715  Ln.  ft.  2,937  Ln.  ft. 

Curbing  set  or  reset 917  Ln.  ft.  6,728  Ln.  ft. 

Combination    curbing    and    cross- 
walk relaid    234  Ln.  ft. 

Curbing  cut 15  Ln.  ft.  7,286  Ln.  ft. 

Flagging  relaid    452  Ln.  ft. 

Totals    4,647  Ln.  ft.       17,637  Ln.  ft. 

Summary  of  Cost  of  Paving  Repairing  from   Street 
Repair  Fund. 

Brick  and  stone  work $105,439.69 

Asphalt  surface   14,431 .  75 

Slag  macadam    5,550 .  60 

Other  miscellaneous   18,484 .  55 

Total    $143,906.54 

Detail  of  Cost  of  Brick  and  Stone  Repairing. 
(a)  Material. 

Medina  dress  block 26,022  sq.  f t.  25c  $6,505 .  50 

Medina  common  stone 5,490  sq.  ft.  at  10c  549.00 

5-inch  brick 414,976  at2%c  each  10,374 .40 

4-inch  brick   189,161  at  2c  each  3,783.22 

4-inch  shale  brick 50,717  at  lc  each  507.17 

Tar  for  brick  pavement 183,030  sq.  ft.  at  lc  1,830.30 

Tar  for  stone  pavement 305,057  sq.  ft.  at  3c  9,151.71 

Cement 4,104  sacks  at  40c  1,641.60 

Fine  sand  4,103  sacks  at  15c  615.45 

Curbing  (old    432y2  ft.  at25c  108.13 

Crosswalk   (old)   15ft.at25c  3.75 

Crushed  stone  5,850  lbs.  at  $2  ton  5.85 

Paid  J.  R.  Burnett  for  reset- 
ting curbing    6 .75 

Total   cost    $35,082.83 

(b)  Labor. 

Approximate. 

Kind  of  Pavement.  Filler.  Feet  Laid.  Cost.      Unit  Cost. 

Medina  stone Tar  305,057  $25,082.30        8.2c 

Medina  stone Sand  23,773  1,764.47         7.4c 

Medina  stone Cement  12,753  1,172.64         9.2c 

5-inch  brick Tar  78,103  6,292.31         8.0c 

5-inch  brick Cement  165.75S  13,386.23         8.0c 

4-inch  brick Tar  63,384  4,900.52        7.7c 

4-inch  brick Cement  43,641  3,720.07         8.5c 

Shale  brick Tar  41,543  3,177.91         7.7c 

Crosswalks 3,715  364 .32        9.8c 

Curbing 917  178.61  19.5c 

Concrete 476  27 .  52        5.8c 

Total  cost $60,066.90 
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(c)   Teaming. 

Kind  of  Pavement.  Feet  Laid. 

Tar  and  sand-filled  pavement..   511,860 
Cement     filled     pavement    and 

concrete    223,545 


Approximate 
Cost.     Unit  Cost. 
$6,105.99         1.2c 


4.1S3.97 


1.9c 


Total  cost  $10,2S9 .  96 

The  success  we  have  had  in  our  municipal  asphalt  plant  is 
due  to  two  facts: 

First:  Up-to-date  methods  at  the  plant,  on  the  street  and 
in  hauling  material; 

Second:  The  aggressive  spirit  and  morale  of  the  individual 
members  of  the  outfit. 

At  the  plant  we  aimed  first  to  produce  nothing  but  standard 
surface  and  binder  at  a  minimum  cost.  This  required  the 
closest  kind  of  watching,  both  of  the  raw  material  and  our 
product. 

As  is  customary  we  started  buying  sands  from  different 
places  and  blending  them  in  the  required  amounts  to  obtain 
the  correct  gradings  at  the  plant.  While  on  the  whole  this 
was  done  in  a  satisfactory  manner,  yet  there  was  a  certain 
amount  of  wasted  energy  used  by  the  plant  foreman  that  could 
be  used  to  better  advantage  on  the  mixing  platform.  How- 
ever, we  arranged  with  one  of  the  sand  companies,  who  dredge 
lake  sand  from  different  parts  of  the  lake  with  corresponding 
variations  in  grading,  to  mix  the  sand  to  our  order  when  load- 
ing. Thus  by  keeping  in  touch  with  the  sand  company  we  are 
able  to  avoid  any  dependence  upon  the  plant  laborers. 

In  addition  we  test  each  car  upon  its  arrival,  make  three 
platform  tests  of  the  sand  daily  and  one  of  each  kettle  of 
asphaltic  cement  before  it  is  used.  Each  car  of  asphaltic 
cement  is  tested  upon  arrival  as  well  as  the  lime  dust  used  rs 
filler.  By  the  way,  our  limestone  dust  runs  98%  per  cent, 
material  passing  a  200  mesh  screen. 

All  crushed  stone  must  also  stand  hardness  and  grading 
tests. 

DAILY    REPORTS  FROM    PLANT   AND   STREET   GANGS. 

A  report  of  the  plant  showing  the  production  with  the 
amounts  and  costs  of  materials  is  made  out  daily.  These  are 
totaled  for  the  half  month  and  the  average  per  ton  cost  com- 
pared with  the  previous  semi-monthly  reports. 

On  the  street  we  have  two  gangs.  Each  foreman's  report 
shows  the  cost  of  his  labor,  the  amount  of  material  used  and 
yardage  laid.  Their  material  is  delivered  to  them  at  an  aver- 
age cost  per  ton,  regardless  of  their  location,  giving  both 
equal  opportunity  in  their  costs. 

Their  daily  reports  are,  as  in  the  case  of  the  plant,  duly 
noted,  and  any  unseemly  variation  in  their  costs  inquired  into 
and  properly  explained  or  corrected.  Semi-monthly,  as  in  the 
case  of  the  plant,  an  average  cost  is  obtained  and  compared 
with  previous  semi-monthly  reports. 

A  spirit  of  friendly  rivalry  has  been  fostered  between  the 
two  gangs  and  its  effectiveness  is  shown  in  the  low  labor  costs 
on  the  street. 

DUMP    ADJOINING    PLANT. 

The  quick  and  effective  hauling  of  material  and  rubbish 
has  been  obtained  by  the  use  of  auto-trucks.  This  fact  is  the 
all-important  feature  of  our  organization.  When  a  load  is 
hauled  to  the  street  quite  necessarily  on  patchwork  a  load  of 
rubbish  must  be  removed.  This  is  done  entirely  by  our 
trucks.  As  soon  as  a  load  of  material  is  dumped  at  its  proper 
location  the  truck  is  immediately  reloaded  with  rubbish  and 
unloading  at  the  dump  does  not  run  over  eight  to  ten  minutes. 


CLEVELAND  MUNICIPAL  ASPHALT 
PLANT.  Tieic  shotting  elevator  for  sand,  end  of 
dryer  cylinder,  and  dust  collector. 

In  this  connection  I  might  say  that  the  effectiveness  of  the 
trucks.  As  soon  as  a  load  of  material  is  dumped  at  its  proper 
willingness  and  get-there  spirit  must  be  shown  at  all  times, 
as  the  opportunity  to  waste  time  is  greater  on  a  truck  than 
in  practically  any  other  position.  For  this  reason,  we  have 
practically  all  young  men,  without  exception  men  who  were 
without  truck  experience  before  we  got  them.  This  does  not 
mean  that  we  have  not  had  experienced  truck  drivers.  We 
have  had  many  such,  but  for  some  reason  they  could  not  fall 
into  the  proper  spirit  and  it  was  necessary  to  let  them  go  and 
substitute  men  who  would  follow  more  closely  our  plans. 

In  short,  the  success  of  the  Cleveland  municipal  asphalt 
plant  is  due  to  an  aggressive  organization  with  a  proper  spirit 
of  doing  things  better  and  cheaper  than  the  next  fellow. 

OPERATING    COSTS   OX    ALTTO   TRUCKS. 

Auto-trucks  are  all  White  Company  3-ton  trucks  with 
bodies  especially  designed  for  asphalt  purposes.  The  bodies 
consist  of  two  plates  separated  by  one-half-  inch  layer  of 
asbestos.  On  top  of  above  a  wearing  plate  of  No.  10  gage  steel 
is  placed.  This  plate  can  be  renewed  when  worn.  The  side 
walls  of  the  body  meet  the  bottom  by  a  6-inch  radius,  leaving 
no  sharp  corner  for  the  material  to  lodge  and  stick. 

Newer  trucks  elevate  to  a  50  degree  angle,  the  three  older 
ones,  however,  elevate  to  a  45  degree.  We  intend  this  winter 
to  change  the  elevation  to  50  degrees  on  the  balance  of  the 
i rucks  as  there  is  a  decided  saving  in  time  in  the  newer 
trucks. 

Average    mileage     42 

Average  cost   per   day   for   motor  sundries,   includes   oil, 

gasoline  and  tires,  per  truck  2.22 

Average  cost  per  day  for  repairs 1.S8 

To  which  add  driver's  rate,  average  per  day 2.48 

Which  is  charged  on  plant  report.  

Total  operating  cost,  per  day $6.56 

To   this  can   be  added   the  depreciation  and   interest  on 

investment  of  16  per  cent.,  per  day 1.87 

Grand   total    $8.43 

Extended  over  the  average  yardage  gives  an  added  cost 
for  trucking  of  ,047c  per  square  yard. 
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Books  on  Municipal  Engineering 

I  am  city  engineer  at  this  point  and  am  looking  for 
the  most  up-to-date  works  on  street  pavements,  sanita- 
tion, sewerage  and  water  supply.  Kindly  advise  me  if 
the  McCullough's  work  goes  into  detail,  giving  sketches, 
plans,  cross-section  work  and  estimates.  I  would  be 
much  pleased  if  you  can  furnish  information  that  will 
lead  to  my  getting  a  publication  going  into  the  above 

mentioned  subject.  R.,  ,  Minn. 

McCullough's  "Engineering  Work  in  Towns  and  Small 
Cities"  ($3)  is  the  only  book  which  gives  connected  views  of 
the  work  covered  by  the  city  engineering  departments  of 
small  cities  and  towns  and  contains  also  much  detail  which 
is  of  value.  It  is  perhaps  the  best  book  to  read  as  an  in- 
troduction to  a  thoro  study  of  city  engineering  and  can  be 
used  as  a  guide  book  to  such  study.  A  long  list  of  books 
treating  in  full  of  each  of  the  subjcts  to  which  Mr.  McCul- 
lough  devotes  a  single  chapter  or  a  part  of  a  chapter  will  be 
given  if  desired.  Such  analytical  lists  were  printed  in  Mu- 
nicipal Engineering  some  years  ago  and  they  will  be  brought 
down  to  date  if  any  number  of  our  readers  request  and  name 
the  subjects  to  be  covered. 


Best  Way  to  Set  Water  Meters 

Will  you  kindly  send  me  any  data  in  regard  to  the 
best  way  to  set  water  meters.  We  wish  to  provide  in 
our  ordinance  for  the  proper  setting  of  meters  as  those 
we  have  in  use  are  very  difficult  to  get  at. 

D.,  City  Engineer,  ,  111. 

Unless  meters  are  set  outside  the  buildings  it  is  difficult 
to  make  a  rule  such  as  would  be  necessary  in  an  ordinance 
which  will  fit  all  cases.  If  the  ordinance  already  provides 
for  the  setting  of  meters,  whether  for  every  service  or  for 
certain  classes  of  services,  it  should  provide  at  the  same  time 
for  the  setting  of  the  meters  by  the  city  water  department 
or  under  its  direct  supervision  and  control,  and  that  the 
meter  shall  be  so  located  as  to  be  readily  accessible  for 
reading,  testing,  removal,  and  repair,  and  that  authorized 
water  works  employes  shall  have  uninterrupted  access  to  the 
meters  for  such  purposes  at  all  reasonable  times.  Also  the 
meter  and  the  way  to  it  should  be  kept  clear  at  all  times  so 
that  it  will  not  be  necessary  to  remove  materials  to  reach 
it.    Protection  from  freezing  should  also  be  provided  for. 

If,  as  is  generally  considered  the  best  policy,  the  city  owns 
and  sets  the  meters,  many  of  these  requirements  need  not 
be  put  in  the  ordinance,  the  requirement  of  free  passage  and 
of  payment  of  damage  to  meter  or  pipes  by  the  property 
owner  probably  being  sufficient. 

But  the  simplest  solution  of  the  problem  is  to  put  the 
meters  in  meter  boxes  set  outside  the  buildings  or  even  out- 
side the  lots,  under  sidewalks  or  in  street  lawns.  While  such 
boxes  may  be  more  expensive  than  setting  the  meter  in  the 
house  without  due  reference  to  safety  from  injury,  as  is  so 
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often  the  case,  the  saving  in  time  of  meter  reader,  in  cost  of 
repairs  to  meter  and  pipes,  and  in  damage  from  freezing  will 
more  than  pay  the  interest  on  the  investment. 

Setting  of  meters  on  vertical  pipes  either  in  buildings  or 
in  meter  boxes  is  possible  where  the  exposure  to  frost  is  not 
too  dangerous. 

The  following  articles  in  recent  volumes  of  Municipal 
Engineering,  describe  methods  of  setting  meters  in  buildings 
and  in  outside  boxes: 

In  vol.  xlvi:  "Importance  of  Meter  Inspection,"  p.  158; 
"Vertical  Meter  Connection,"  p.  88;  "Advantages  of  the  Out- 
side Installation  of  Water  Meters,"  p.  42. 

In  vol.  xlv:  "Prevention  of  Meter  Freezing,"  p.  395;  "Lo- 
cation and  Setting  of  Water  Meters  in  New  Orleans,"  p.  280. 

In  vol.  xliv:     "The  Clark  Meter  Box,"  p.  573. 

Other  articles  in  earlier  volumes  describe  still  other  de- 
vices and  discuss  the  proper  provisions  for  ordinances  re- 
quiring meters,  who  should  pay  for  meters,  the  proper  charge 
for  meters  when  the  water  works  installs  them,  and  related 
subjects. 


Provisions  of  Contract  for  Paving  and  Its  Surety  Bond 

This  town  is  about  to  pave  a  portion  of  its  princi- 
pal street  with  brick  laid  on  a  cement  foundation. 
Specifications  have  already  been  prepared  by  the  engi- 
neer. 

I  am  writing  to  know  if  you  have  any  form  of  con- 
tract specially  adapted  for  such  work  on  account  of  its 
technical  nature.  If  you  have,  I  shall  appreciate  a 
copy.  Also  a  copy  of  a  bond  to  be  given  by  a  surety 
company  for  the  faithful  performance  of  it. 

M.,  Town  Solicitor,  ,  Pa. 

The  technical  part  of  the  contract  from  the  engineer's 
standpoint  is  contained  in  the  specifications  and  the  plans 
for  the  improvement,  which  should  be  referred  to  in  the  con- 
tract as  a  part  thereof.  The  legal  part  of  the  contract  takes 
its  form  according  to  the  statutes  of  the  state  in  which  the 
town  is  located  and  may  even  be  determined  to  some  extent 
by  special  laws  affecting  the  class  of  towns  or  the  individual 
town. 

Surety  companies  doing  this  class  of  business  have  forms 
covering  the  points  usually  required.  The  town  solicitor  should 
see  that  the  form  used  really  binds  the  surety  company  to 
take  up  and  finish  the  contract  in  case  the  principal  fails, 
to  pay  any  damages  or  expenses  which  may  result  from  de- 
lays or  failures  to  comply  with  the  contract,  to  pay  any  valid 
claims  for  damages  from  accidents  on  or  connected  with  the 
work  for  which  the  principal  can  be  held  responsible,  to  de- 
fend any  suits  brought  against  the  city  on  account  of  the 
contract  or  t]ie  manner  of  carrying  it  out  and  to  pay  any 
judgments  against  the  city  in  such  suits  and  to  pay  the  ex- 
penses of  the  city  in  the  same  in  case  the  principal  fails  to 
do  any  or  all  of  these  things  as  specified  in  his  contract. 


WORKERS  IN 
THE  FIELD 


The  Motor  Truck  and  the  Contractor 
The  Editor  of  Municipal  Engineering: 

Sir — Taking  into  careful  consideration  all  of  the  many 
ideas  that  have  been  developed  and  brought  into  use  for  the 
economical  work  of  the  contractor  and  road  builder,  nothing 
has  in  any  way  approached  or  compared  with  the  motor  truck 
equipped  with  hoisting  body.  This  has  now  been  brought  down 
to  such  a  science  that  the  stone  or  whatever  material  is  being 
hauled  not  only  can  be  placed  on  the  road  from  either  short 
or  far  distances  in  the  quickest  possible  time  and  be  dumped 
in  fifteen  to  twenty  seconds,  but  the  connection  between  the 
hoisting  body  and  the  forward  and  reverse  movement  of  the 
truck  is  so  perfected  that  the  material  may  be  spread  in  any 
desired  thickness  at  the  same  time  it  is  being  dumped. 

Basing  on  actual  results,  observations  and  reports  from  our 
many  customers,  we  have  found  that,  outside  of  cases  where 
the  owners  overdid  and  thoroly  abused  the  proposition,  there 
has  never  been  anything  brought  to  their  attention  that  makes 
the  tremendous  saving  in  time  and  expense  of  the  present 
equipment.  We  do  not  believe  that  this  side  of  the  question 
would  be  argued  by  anyone.  The  savings  have  come  to  a 
point  where  the  average  time  in  which  you  can  positively  pay 
the  entire  purchase  price  of  one  of  these  trucks,  based  on  the 
difference  between  the  costs  of  men  and  teams  and  the  same 
amount  of  work  done  by  the  truck,  is  nine  months.  In  other 
words  if  the  same  payroll  or  expense  that  would  have  to  be 
paid  out  to  the  owners  for  hauling  the  road  material  a  given 
length  of  time  be  continued  and  applied  as  saved  on  the  pur- 
chase price  of  motor  trucks  to  haul  the  same  tonnage,  the 
savings  alone  in  nine  months,  on  the  average,  would  pay  the 
investment.  That  would  leave  the  owner  of  the  trucks  an 
opportunity  to  go  over  them  during  the  winter  months,  and 
his  trucks  would  then  cost  him  nothing  for  the  next  two  or 
three  years,  so  that  the  value  of  them  would  amount  to  that 
much  additional  profit  on  his  work. 

It  is  a  conceded  fact  now  that  road  contractors  who  have 
thoroly  equipped  themselves  with  the  modern  motor  trucks 
with  hoisting  bodies  can  bid  lower  to  the  extent  of  the  cost 
of  these  trucks  in  obtaining  their  contract.  But  before  we 
show  the  manufacturer's  side,  allow  us  to  say  that  wherever 
you  find  a  contractor  whose  experience  has  been  otherwise 
than  stated  above,  you  can  absolutely  trace  it  to  two  causes. 
One  is  in  the  inefficient  methods  that  he  has  pursued  in  the 
managing  of  his  motor  trucks,  another  is  in  his  mis-use  of  the 
trucks,  which  were  not  designed  or  built  of  material  to  stand 
the  work  to  which  he  puts  them.  In  no  machinery  ought  as 
much  care  be  taken  as  of  a  motor  truck. 

One  side   of  the   question,  which   has  never  been  brought 

out  to  our  knowledge  by  any  of  the  magazines,  is  the  fact  that 

so  many  road  contractors,  who  want  to  take  advantage  of  the 

ridous   savings,   go   to  the  manufacturer,    fand    we   will 


grant  that  they  are  led  by  many  truck  salesmen,  who  will  go 
to  almost  any  extreme  to  sell  their  trucks,  to  believe  that  these 
things  can  be  brought  about  and  their  idea  is  in  the  first  place 
to  get  the  price  of  these  trucks  down  below  the  actual  cost  of 
their  production,  and  then  they  insist  that  the  manufacturer 
sell  them  on  long  time  payments.  Now,  let  us  see  the  other 
side.  We  manufacturers  have  been  the  pioneers  to  bring 
about  this  great  evolution  in  transportation,  and  our  pioneer 
efforts  have  cut  the  roads  thru  that  have  made  all  this  possible. 
This  has  been  brought  about  thru  the  expenditure  of  vast 
sums  of  money  and  many  failures  that  have  been  costly.  The 
present  purchasers  of  trucks  have  never  contributed  one  single 
dollar  towards  this  large  fund. 

The  building  of  our  plants  to  produce  these  trucks  has 
meant  a  large  investment  of  cash.  Our  machinery  has  meant 
another  large  outlay  of  money  and  our  materials  must  be 
paid  for.  Unless  we  take  advantage  of  cash  discounts,  we  are 
unable  to  get  our  costs  down  to  a  point  where  we  have  a  mar- 
gin left  for  our  efforts.  Our  pay  rolls  have  certainly  got  to 
be  paid  or  we  immediately  go  out  of  business,  therefore  the 
financing  of  our  side  of  the  question  is  a  heavy  problem. 

Now,  after  producing  a  piece  of  machinery  that  brings  to 
the  contractor  the  tremendous  profits  that  he  must  admit  are 
there  and  gives  him  the  opportunity  of  having  this  wonderful 
chance  at  no  extra  investment  at  all,  by  simply  the  paying  of 
what  he  spends  in  payrolls  and  costs  to  teams  on  which  he 
never  gets  any  returns,  turned  into  the  payment  for  these 
trucks,  the  contractor  without  any  seeming  thought  of  this 
side  tries  to  purchase  and  insists  on  wanting  to  buy  these 
trucks  on  long  time  payments,  or  in  other  words,  asks  us 
manufacturers  to  finance  his  business.  If  the  present  prices 
are  ever  to  be  materially  reduced  it  must  be  brought  about  by 
allowing  the  manufacturer  to  produce  his  goods  on  a  less 
investment  of  actual  cash. 

A  contractor  may  say  that  it  is  impossible  for  him  to  put 
up  the  lump  sum  for  these  trucks  at  one  time,  while  he  can 
spread  out  his  payments  to  the  teams  in  pay  rolls  over  the 
period  of  nine  months. 

However,  he  can  get  the  advantage  of  a  liberal  cash  dis- 
count by  going  to  his  banker  and  borrowing  the  money,  mak- 
ing his  arrangements  to  pay  to  the  local  banker  the  same 
amount  of  money  every  month  that  he  would  be  paying  out  to 
the  teamsters.  In  that  way,  his  notes  to  the  bank  would  be 
constantly  reduced  until  they  are  finally  wiped  out  without 
any  effect  on  his  part,  and  at  the  end  of  the  time  his  truck 
would  stand  him  nothing.  The  truck  manufacturer  will  be 
siving  the  truck  to  the  contractor  at  a  lower  price,  as  he. 
being  able  to  obtain  the  cash  thru  his  bank  is  in  position 
to  obtain  his  cash  discount,  and  thereby  bring  about  a  satis- 
factory arangement  to  all  concerned.  The  truck  manufacturer 
is  besieged  from   all   sides   with   expenses,   and   we  believe   if 
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these   thoughts  would   be   more  seriously   taken  up  and   gone 
into,  far  better  results  would  be  obtained. 

Don't  forget  that  any  truck  manufacturer  who  offers  you 
high-grade  dumping  trucks  on  long  terms  and  extremely  low 
prices  is  in  a  position  where  thru  the  inferiority  of  his  article 
he  is  compelled  to  go  to  these  limits  in  order  to  sell  his  pro- 
duct and  that  the  customer  in  the  end  will  pay  dearly  for 
what  seems  to  him  accommodation. 

B.  A.  Gramm, 
Vice  President  and  General  Manager 
The  Gramm  Bernstein  Co.,  Lima,  Ohio. 


Illumination  of  Charleston,  W.  Va. 

One  of  the  first  installations  of  the  new  type  of  pendant 
luminous  arc  lamps  was  recently  made  at  Charleston,  W.  Va. 
The  lamps  are  equipped  with  prismatic  glass  refractors, 
system  of  lighting  in,  this  city  may  be  divided  into  three 
classes:  "White  Way,"  or  ornamental  lighting,  in  the  busi- 
ness section;  intermediate  lighting  in  the  residential  section, 
and  suburban  lighting. 

In  the  "White  Way"  section  are  installed  sixty-two  4-amp. 
ornamental  luminous  arc  lamps,  using  high  efficiency  elec- 
trodes and  equipped  with  fine  texture  Alba  globes.  The  lamps 
are  mounted  on  ornamental  brackets,  supported  on  steel  trol- 
ley poles,  with  overhead  line  construction.  The  poles  are 
spaced  approximately  120-ft.  apart  on  each  side  of  the  street, 
and  are  staggered.  The  elevation  of  the  lamps  is  IGV2  feet 
from  the  curb  to  the  arc. 

With  this  spacing  a  wonderfully  well-diffused  and  brilliant 
daylight  effect  is  produced,  with  an  entire  absence  of  shadows, 
and  on  account  of  the  peculiar  shape  of  the  globe,  consider- 
able light  is  projected  upward,  which  illuminates  the  fronts 
of  the  buildings  from  the  pavement  to  the  cornice.  This  soft 
and  well-diffused  distribution  of  bright  light  is  particularly 
effective  and  practical  for  business  sections. 

In  the  residential  sections  and  thruout  the  greater  part  of 
the  city  pendant  luminous  arc  lamps  with  refractors  and  op- 
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ORNAMENTAL   LUMINOUS   ARC   LAMPS   in   busi- 
ness sections  of  Charleston.  W.  Va. 


PENDANT    LUMINOUS    ARC    LAMPS,    center-span 
suspension,  in  residential  sections  of  Charleston,  W.  Va. 
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erating  at  4  amperes  are  employed.  These  are  hung  from  22 
to  25  feet  above  the  street,  at  street  intersections,  which 
spaces  the  lamps  from  300  to  400  feet  apart.  The  refractor 
type  of  lamp,  on  account  of  its  extensive  distribution  of  light, 
is  especially  adapted  to  such  spacing,  and  a  remarkably  even 
illumination  is  produced  on  the  street  surface.  Both  the  cen- 
ter-span and  mast-arm  suspensions  are  used,  in  conformity 
with  the  physical  requirements  of  different  localities. 

In  the  remaining  outlying  portions  of  the  city  and  in  sub- 
urban sections  where  the  use  of  large  units  is  not  warranted, 
low  wattage  series  incandescent  lamps  are  employed,  mounted 
on  brackets  and  equipped  with  radial  wave  reflectors.  The  en- 
tire system  is  operated  from  fifty-light,  double-tube,  series  rec- 
tifier sets. 
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PENDANT  LUMINOUS  ARC  LAMPS,  mast-arm  sus- 
pension, in  residential  sections  of  Charleston,  W.  Va. 
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Increase  in  Use  of  Concrete  for  Country  Roads 
The  mileage  of  concrete  pavements  in  the  United  States 
has  increased  rapidly,  and  it  is  likely  to  continue  to  increase, 
according  to  a  new  bulletin  ot  the  United  States  Department 
of  Agriculture.  This  bulletin  gives  the  estimated  amount  of 
concrete  pavement  in  the  United  States  in  1914  as  19,200,000 
square  yards;   in  1909  it  was  only  364,000  square  yards. 

The  principal  advantages  of  concrete  pavements  which 
have  led  to  this  increase  in  popularity  are  said  to  be: 

1.  Durability   under  ordinary   traffic  conditions. 

2.  A  smooth,  even  surface  offering  little  resistance. 

3.  Absence  of  dust  and  ease  with  which  it  may  be  cleaned. 

4.  Comparatively  small  cost  of  maintenance  until  re- 
newals are  necessary. 

5.  Availability  as  base  for  another  type  of  surface  if  de- 
sirable. 

6.  Attractive  appearance. 

In  commenting  upon  these  advantages,  the  bulletin  states 
that  the  durability  of  concrete  roads  has  not  yet  been  proved 
by  actual  practice,  because  there  are  no  very  old  pavements 
as  yet  in  existence,  but  from  the  condition  of  those  which 
have  undergone  several  years'  service,  it  seems  probable  that 
they  will  be  found  to  wear  well. 

The  disadvantages  of  concrete  as  a  road  surface  are: 

1.  Its  noise  under  horse  traffic. 

2.  The  wearing  of  the  necessary  joints  in  the  pavement, 
and  the  tendency  to  crack,  with  its  consequent  rapid  deteri- 
oration. 

3.  The  difficulty  of  repairs  when  these  become  necessary. 
In  the  past  efforts  have  frequently  been  made  to  overcome 

these  objections  to  a  certain  degree  by  covering  the  concrete 
pavement  with  a  bituminous  wearing  surface.  At  present  time 
the  specialists  in  the  Department  of  Agriculture  hold  that 
this  can  not  be  economically  justified  altho  it  is  possible  that 
future  investigation  may  change  the  situation  in  this  respect. 
In  the  present  state  of  road  science,  however,  it  seems  that 
where  traffic  conditions  are  such  that  a  bituminous  surface  on 
a  concrete  road  is  practicable  a  bituminous-surface  macadam 
road  would  be  equally  practicable  and  certainly  cheaper. 
Where  traffic  is  too  heavy  for  macadam  road  the  bituminous 
surface  is  likely  to  give  way  and  the  uneven  manner  in  which 
it  fails  tends  to  produce  excessive  wear  on  portions  of  the 
concrete. 

For  a  successful  concrete  road,  hardness,  toughness  and 
uniformity  are  the  most  essential  qualities.  These  can  be 
secured  to  a  great  extent  by  care  in  the  selection  of  the  con- 
stituent materials  and  the  proportions  in  which  they  are 
mixed.  Sample  specifications  are  included  in  the  bulletin,  No. 
249,  "Portland  Cement  Concrete  Pavements  for  Country  Roads." 
These  specifications  are  believed  to  typify  the  best  engineering 
practice  as  it  has  been  developed  up  to  this  time.     They  cover 


such  points  as  materials,  grading,  sub-grade  and  construction. 

The  cement,  it  is  said,  should  always  conform  to  some 
standard  specifications  for  Portland  cement,  such  as  those  is- 
sued by  the  United  States  Bureau  of  Standards  or  the  Ameri- 
can Society  for  Testing  Materials.  The  sand  should  not  con- 
tain more  than  3  per  cent  of  foreign  material,  and  sand  with 
more  coarse  than  fine  grains  is  to  be  preferred.  The  coarse 
aggregate  may  consist  of  either  crushed  stone  or  gravel.  In 
either  case  it  is  very  desirable  that  the  coarse  aggregate  be 
well  graded  in  size  between  proper  limits. 

The  proportion  of  cement  to  the  sand  and  coarse  aggre- 
gate combined  should  not  be  less  than  about  1  to  5,  and  the 
proportion  of  sand  to  coarse  aggregate  not  less  than  iy3  to 
3,  nor  greater  than  2  to  3.  A  useful  formula  when  gravel  is 
used  as  coarse  aggregate  is  1  part  of  cement  to  1%  parts  of 
sand  to  3  parts  of  gravel.  When  crushed  stone  is  used,  1% 
parts  of  sand  may  be  substituted  in  place  of  1%  parts. 

In  addition  to  discussing  the  engineering  details  of  con- 
struction, the  bulletin  already  mentioned  calls  attention  to 
the  fact  that  ordinarily  from  one-third  to  one-half  of  the  total 
cost  of  constructing  a  concrete  pavement  is  for  labor  after 
the  materials  are  delivered.  This  emphasizes  the  importance 
of  efficient  organization  and  proper  equipment.  Failure  to 
take  these  factors  into  consideration  frequently  results,  it  is 
said,  in  adding  from  10  to  20  per  cent  to  the  cost  of  a  concrete 
pavement. 

The  most  economical  method  is  to  have  the  work  of  mixing 
and  placing  the  concrete  as  nearly  continuous  as  practicable. 
The  work  should  be  planned  with  a  primary  view  of  keeping 
the  mixer  going  full  time.  The  drainage  structures,  the  grad- 
ing and  the  sub-grade  should,  therefore,  be  completed  well  in 
advance  of  the  mixer  and  provision  made  for  obtaining  all  of 
the  necessary  materials  without  delay. 


New  Concrete  Pavements  on  Cook  County  Roads 
Milwaukee  Avenue,  Cook  County,  111.,  is  one  of  the  most 
important  thorofares  in  the  state.  It  is  the  artery  of  a  large 
system  of  county  roads  and  an  outlet  from  an  extensive  truck 
gardening  district  tributary  to  Chicago.  In  the  height  of  the 
season  hundred  of  farmers  travel  the  road  daily,  hauling  tons 
of  garden  produce  to  the  city.  Nor  is  travel  on  this  highway 
limited  to  farmers.  The  traffic  census  shows  that  the  average 
travel  during  week  days  is  1,500  cars  and  on  Saturdays,  Sun- 
days and  other  holidays  as  many  as  4,000  cars  traverse  this 
thorofare.  It  also  offers  a  popular  road  over  which  merchants 
deliver  goods  to  outlying  portions  of  Chicago  and  suburbs 
beyond.  The  road  now  has  the  longest  stretch  of  concrete 
road  in  the  state  of  Illinois.  It  will  soon  be  extended  to  the 
Cook  County  line  and  it  is  hoped  that  the  entire  road  to 
Milwaukee  will  be  improved  with  hard  surface  pavements 
within  a  very  few  years. 
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ROADS  AND  PAVEMENTS 


Increased  Radius  of  Curb  at  Street  Corners 

At  most  street  intersections  the  radius  of  the  curb  at  the 
street  corner  is  such  that  a  motorist  desiring  to  turn  the 
corner  finds  it  impossible  to  describe  an  arc  of  turn  that  will 
enable  him  to  maintain  a  moderate  rate  of  speed  and  still 
keep  his  machine  on  the  proper  side  of  the  pavement  while 
turning  into  the  cross  street.  The  radius  of  the  curb  curve 
is  usually  but  little  over  a  foot,  hence  the  driver  cannot  com- 
mence to  turn  until  he  has  practically  passed  the  corner.  In- 
creasing the  radius  of  the  corner  curve  up  to  say,  12  or  14 
feet,  will  permit  most  types  of  cars  to  turn  a  corner  at  the 
same  distance  from  the  curb  as  when  driving  down  the  street. 

Changes  such  as  suggested  by  the  accompanying  sketch 
have  been  made  at  several  street  intersections  in  Chicago,  not- 
ably at  Lincoln  Parkway  and  Diversey  Boulevard,  and  at 
Devon  and  Evanston  Avenues. 

How  materially  the  possibilities  of  making  the  desired 
turn  within  the  proper  confines  are  facilitated  will  be  seen 
by  referring  to  the  sketch.  The  double  dotted  lines  show  the 
curb  at  the  usual  street  corner,  while  the  double  solid  lines 
back  of  these  illustrate  what  has  been  accomplished  at  the 
two  localities  mentioned — the  change  at  Lincoln  Parkway  and 
Diversey  Boulevard  being  shown  in  an  accompanying  photo- 
graph. 

The  increasing  radius  of  the  curve,  as  shown  by  the  solid 
lines  permits  the  driver  to  follow  the  arc  of  the  curb  and  thus 
keep  to  the  right  of  the  center  line  of  the  street  where  he 
properly  belongs.  This  is  clearly  illustrated  by  the  line  C. 
With  the  sharp  corner  a  driver  running  at  the  same  speed 
and  turning  on  a  curve  of  the  same  radius  must  cross  its 
center  line  and  could  not  pass  two  cars  coming  toward  his  as 
indicated  by  the  arrows  B. 

Such  an  improvement  is  particularly  desirable  on  boule- 
cards  or  where  other  streets  intersect  with  boulevards.  It  is 
likewise  desirable  at  intersections  of  narrow  streets.  This 
subject  deserves  the  attention  of  engineers  in  charge  of  street 


SKETCH  SHOWING  EFFECT  of  curb  comer 
of  small  radius  in  throning  automobile  across  the 
street  in  making  the  turn,  -whereas  the  large 
radius  curb  permits  automobile  to  keep  to  right 
side  of  street,  with  same  speed  of  travel. 


SHORT  RADIUS  OF  CURB  CORNER  does  not 
permit  the  automobile  to  turn  at  usual  speed  and 
keep  on  the  proper  side  of  the  street. 

improvements,  and  the  practice  suggested  should  be  uni- 
versally adopted,  if  for  no  other  reason  than  to  increase  safety. 
Street  corners  in  Indianapolis  are  long-standing  illustra- 
tions of  the  value  of  these  suggestions.  Nearly  25  years  ago 
the  standard  minimum  radius  of  curb  corners  was  adopted  as 
6  feet,  and  at  intersections  with  very  wide  streets  or  with 
boulevards  the  radius  is  still  longer,  being  in  some  cases  as 
great  as  20  feet.  Radius  of  curves  at  alley  intersections  is 
4  feet. 


THE  LONGER  RADIUS  of  this  curb  corner 
iilloirs  the  automobiles  to  turn  parallel  to  the 
i  urve  of  the  curb,  as  shown  by  the  wheel  marks 
risible  on  the  pavement. 
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If  sidewalks  are  set  back  near  the  property  lines,  as  shown 
in  the  photographs,  the  curb  corner  radius  can  be  equal  to  the 
narrower  width  of  the  space  between  sidewalk  and  curb  with- 
out interferring  in  the  least  with  foot  traffic  and  may  usually 
be  considerably  longer.  This  is  clearly  shown  in  one  of  the 
accompanying  photographs.  In  the  other  photograph,  where 
the  sidewalk  is  brought  to  the  rounded  curb  line  in  the  inter- 
section, is  indicated  the  point  of  difficulty.  In  this  particular 
photograph  there  is  no  difficulty  and  the  curb  corner  can  have 
a  radius  equal  to  the  whole  width  of  sidewalk  and  lawn,  but 
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DIAGRAM  shoicing  changes  in  curb  corners  at 
important  boulevard  intersections  and  park  en- 
trances to  improve  facilities  for  turning  corners 
and  appearance  of  streets. 
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when  inlets  for  surface  drainage  are  located  at  or  near  the 
corner,  the  depth  of  curb  or  position  of  inlet  may  require 
straight  curb  where  the  sidewalk  comes  to  it,  thus  limiting 
the  radius  of  the  curb  corner  to  the  width  of  the  lawn  space 
between   sidewalk  pavement  and   curb. 

If  drainage  is  designed  at  the  same  time  as  curb  lines  this 
difficulty  can  usually  be  met  satisfactorily. 


and  with  the  exception  of  the  last  named, 
all  of  these  have  been  opened  to  traffic. 
Clement  avenue  will  be  completed  in  the 
near  future. 

The  table  presented  herewith  shows  the 
amount  and  character  of  the  work. 

About  600  feet  of  Clement  avenue  will 
be  built  by  the  standard  method  as  repre- 
sented by  section  one  of  East  Sixty-fifth 
street,  but  in  the  remaining  600  feet  the 
standard  sand  cushion  will  be  replaced  by  a 
mixture  of  sand  and  bituminous  material. 

In  the  Claasen  avenue  pavement  there 
have  been  placed  nine  empty  monument 
boxes  about  12  inches  square  and  extending 
thru  the  base,  affording  means  for  studying 
the  action  of  frost  on  the  base  of  the  pave- 
ment. These  are  set  in  rows  of  three,  one 
at  each  side  of  the  street  and  one  on  the 
center  line,  each  row  being  100  feet  apart. 
This  is  in  accordance  with  the  plan  pre- 
viously announced. 

Perkins  avenue  has  been  open  to  a  heavy 
traffic  for  three  months.  While  there  is  a 
distinct  line  of  demarkation  between  the 
old  portion  of  the  pavement  and  the  new, 
and  the  new  is  one-half  inch  higher,  aside 
from  a  slight  wearing  off  on  the  exposed 
edge  of  the  brick  there  has  been  no  break- 
ing down  of  the  pavement  as  a  whole. 

East  Sixty-fifth  street  has  been  open 
only  a  short  time,  hence  any  definite  state- 
ments as  to  comparative  wearing  qualities 
are  at  present  impossible. 

Considerable    interest     attaches     to    the 
monolithic    type    of   construction    and    it   is 
probable    that    more    will    be    laid    by    the 
city  during  the  coming  season. 

The  specifications  for  Perkins  avenue  were  drawn  by  the 
paving  department  of  the  city,  those  for  East  Sixty-fifth  street 
by  the  bridge  department,  since  that  street  is  on  a  fill  coming 
ing  within  their  jurisdiction. 

Robert  Hoffman  is  commissioner  of  engineering,  Mr. 
Richards,  engineer  of  bridges,  Joseph  P.  Bayne,  superintendent 
of  paving,  and  Fritz  Reich  is  chief  inspector  for  the  city. 
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Experimental  Paving  in  Cleveland 
By  Maurice  Brown  Oreenough,  Instructor  in  charge  of  High- 
way Engineering.  Case  School  of  Applied  Science. 

The  City  of  Cleveland,  in  co-operation  with  Case  School  of 
Applied  Science,  has  inaugurated  a  program  of  experimental 
and  observational  paving  for  the  purpose  of  determining  what 
type  of  brick  and  stone  block  pavement  construction  is  best 
adapted  to  use  in  that  city.  East  Sixty-fifth  street,  Claasen, 
Perkins  and  Clement  Avenues  have  been  chosen  for  this  work, 


Public  Service  Commission  Cannot  Increase  Franchise 
Rate  for  Street  Railway  Fare 
The  New  York  Public  Service  Commission,  Second  District, 
decides  that  it  is  not  authorized  to  fix  a  rate  of  fare  on  a  street 
railroad  higher  than  that  limited  by  the  local  authorities  as  a 
condition  of  granting  the  franchise  whereunder  such  railroad 
was  constructed  and  is  operated. 


Interstate  Highways 
The  International  Paved  way  is  a  newly  projected  trans- 
continental highway,  proposed  to  extend  from  Detroit  thru 
southern  Michigan,  Indiana.  Illinois,  Missouri,  Arkansas  and 
Texas,  passing  thru  St.  Louis,  Little  Rock,  Dallas,  Austin  and 
San  Antonio  to  Laredo,  Texas,  on  the  Mexican   line. 


Street 

Length 

Surfacing 

Filler 

Cushion 

Foundation 

East  65th 

4  4      feet 

5   inch   brick 

Cement 

1V2    inch 

Sand 

6   inch  plain  concrete 

East  65th 

99      feet 

5   inch  brick 

4   inch   reinforced  concrete 

East  65th 

265.5  feet 

5   inch  brick 

Cement 

Natural   earth 

East  65th 

98.5   feet 

brick 

Natural  earth 

East   65th 

100      feet 

5   incli  brick 

Pitch 

Natural  earth 

Bast  65th 

25       feet 

Medina  St. 

Cement 

4   inch  reinforced  concrete 

Perkins 

About  1500      feet 

4   inch  brick 

Cement 

1   inch    1 

4   sand-cement 

0  inch  plain  concrete 
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Recent  Developments  in  Fire-Fighting  Apparatus — 
Comparative  Statements  of  Costs  of  Operation 

The  Ford  Motor  Company  thru  its  Long  Island  City  branch, 
recently  filled  an  order  for  twenty  "fire-fighting  Fords"  for 
the  fire  department  of  the  City  of  New  York.  The  cars  were 
officially  presented  to  a  score  of  battalion  chiefs,  who  are  to 
use  them  hereafter  in  getting  to  fires  in  a  hurry. 

The  cars  are  all  runabouts,  in  official  department  red,  and 
with  eight-inch  clapper  bells  mounted  on  the  dashboard  by  a 
steel  yoke.  On  the  side  of  each  car  is  the  number  of  the 
battalion  to  which  it  has  been  assigned. 

Some  little  sentiment  is  connected  with  the  bells  on  the 
new  cars.  They  were  cast  in  the  department  repair-shop  from 
large  bells  used  in  Kings  and  Queens  counties  before  the  time 
of  Greater  New  York,  when  each  engine-house  had  a  bell. 
The  metal  in  them  was  of  purest  quality,  and  they  were  made 
by  expert  bellmakers  from  Europe.  It  is  said  that  modern 
bellmakers  are  unable  to  imitate  their  clear  sound,  but  the 
little  bells  carry  the  exact  ring  and  tone  of  their  ancestors. 

Before  the  Ford  cars  were  accepted  for  the  official  cars, 
they  were  obliged  to  undergo  a  thoro  test,  directed  by  depart- 
ment officials.  Each  car  had  to  prove  its  ability  to  travel 
thirty  miles  an  hour.  The  average  time  for  the  twenty  cars 
was  about  thirty-eight  miles  per  hour.  The  hill-climbing 
ability  was  shown  on  Abey  Hill,  a  16  per  cent,  grade  one-third 
of  a  mile  long,  which  the  Fords  took  at  an  average  speed  of 
eighteen  miles  per  hour. 

The  economic  side  of  the  Ford  car  as  a  part  of  the  fire 
department  is  interesting  to  the  great  body  of  taxpayers. 
Estimates  by  statisticians  of  the  New  York  department  place 
the  saving  made  possible  by  a  Ford  runabout  over  a  horse- 
drawn  vehicle  at  $450  a  year. 

FEDERAL   Combination    Chemical   and   Hose   Truck. 
City  of  Littleton.  Colo. 


Formerly  all  the  battalion  chiefs  drove  thorobred  horses, 
and  the  annual  cost  of  maintaining  one  of  these  animals, 
including  forage,  shoeing,  veterinary  charges,  stable  equip- 
ment, etc.,  amounted  to  about  $300.  The  initial  cost  of  the 
horses  was  about  $350  and  their  life  seven  years,  making  the 
depreciation  per  year  $50. 

Repairs  and  depreciation  for  each  buggy  amounted  to 
another  $50  with  the  total  cost  to  the  city  for  equipment  for 
one  chief  officer  with  two  horses  standing  at  $650  annually. 
In  a  Ford  runabout  these  items  are  eliminated  or  reduced 
until  the  expense  is  about  $200,  a  clean  saving  to  the  city  of 
$450  per  year. 

Previous  to  securing  the  score  of  "mosquito  fire  fighters," 
as  the  Ford  cars  are  called,  the  New  York  department  had 
twenty-seven  Ford  cars,  and  is  contemplating  the  addition 
of  forty  more  in  the  very  near  future.  The  installation  of 
Ford  cars  is  but  a  step  in  the  complete  motorization  of  the 
New  York  fire  department. 

GREATEE    EFFICIENCY   AT   LESS    COST. 

Fire  Chief  W.  J.  Nemeck,  Douglas,  Ariz.,  supplies  us  with 
the  following  statistical  costs  relative  to  operation  and  main- 
tenance of  two  Seagrave  combination  chemical  and  hose 
wagons  for  first  twelve  months  of  service.  "During  the  first 
year,"  states  Chief  Nemeck,  "the  two  motors  used  293  gallons 
of  gasoline  at  an  average  rate  of  17  cents  per  gallon,  or  $46.20 
for  the  year.  Approximately  $20  worth  of  oil  was  used  during 
the  year.  Most  of  this  fuel  was  used  in  instructing  the  firemen 
and  in  running  the  motors  twice  daily,  at  noon  and  5  p.  m.. 
when  house  practice  takes  place.  The  only  renewal  during 
the  year  was  the  purchase  of  one  spark  plug  at  the  cost  of  75 
cents.  Previously  the  four  horses  which  drew  the  steamer 
and  ladder  truck  cost  $800  annually  to  keep.  During  the  year 
52  runs  were  made.  This  total  includes  fire  calls,  false  alarms 
and  practice  runs.  The  efficiency  of  the  auto  apparatus  is 
indicated  in  other  ways.  In  the  horse-drawn  days  1,000  feet 
of  2'_>  inch  hose  was  carried.  Now  2,400  feet  is  hurried  to 
every  downtown  alarm  and  almost  that  amount  to  any  alarm 
inside  the  city  limits.  The  old  apparatus  carried  190  feet  of 
ladders.  The  new  and  old  combined  carry  240  feet.  The 
firemen  now  have  170  gallons  of  chemical  fluid  and  700  feet 
of  chemical  hose  at  their  disposal,  as  against  70  gallons  and 
300  feet  under  the  old  regime.  The  contract  price  for  the  two 
machines  is  approximately  $11, >." 

NEW    PUMPING    EM, INK     \M'    HOSE    CARRIER. 

The  City  of  Independence.  Kas.,  has  received  its  motor- 
driven  pumper,  furnished  by  the  South  Bend  Motor  Car 
Works.  South  Bend.  Ind.  This  outfit,  which  is  known  as 
P  140,  is  a  combination  pumping  engine  and  hose  carrier,  pro- 
pelled by  a  5:'-|  by  7-inch  C-cylinder  140  h.  p.  Wisconsin 
motor.  A  Stewart-Warner  gasoline  system  is  used.  Bosch 
and  Atwater-Kent  ignition  systems  work  independently  of 
each    other.      Transmission    is    Bosch-Driggs-Seabury    with    a 
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WICHITA  3%   ton   Tractor,  City  of  Texarkana,  Tex. 


Hele-Shaw  multiple  disc  clutch  running  in  oil.  The  wheel 
base  of  this  car  is  162  inches,  with  Sewell  cushion  wheels 
equipped  with  Goodyear  38x4  dual  rears,  and  38x6  single 
fronts.  The  hose  carrier  has  a  capacity  of  1,200  feet  of  fire 
department  standard  21o-inch  rubber-lined  hose.  This  car 
carries  a  Runisey  rotary  geared  pump  with  a  throwing  capa- 
city of  SOO  gallons  of  water  per  minute.  The  pump  is  driven 
from  the  main  transmission  shaft  to  a  second  set  of  gears 
and  two  changes  of  gears  are  provided.  Shifting  lever  for 
throwing  pump  into  engagement  is  operated  either  from  the 
driver's  seat  or  from  the  ground.  The  pump  is  fitted  with  a 
Larkin  relief  valve.  The  alarm  equipment  is  one  10-inch 
locomotive  bell,  and  one  8-inch  siren  placed  on  the  dash.  The 
equipment  further  consists  of  one  35-ft.  trussed  extension 
ladder,  one  12-ft  single  ladder,  one  12-ft.  roof  ladder,  one 
12-ft.  pike  pole,  two  axes,  four  Dietz  lanterns,  one  Detroit  door 
opener,  two  Babcock  fire  extinguishers,  one  crow  bar,  one 
Eastman  deluge  set,  one  Siamese  coupling  for  two  lines  of 
hose  from  the  hydrant  to  the  pump.  The  weight  of  the«car 
less  men  and  hose  is  approximately  8,500  pounds. 

XO  PROVISION   FOR   HOBS!  S 

Chicago's  fire  department  at  present  is  about  22  per  cent, 
motorized.  It  has  68  motors  and  259  horse-drawn  vehicles. 
Due  to  the  lack  of  funds,  it  is  not  probable  that  any  material 
increase  in  motor  fire  apparatus  will  be  made  this  year.  As 
much  preparation  as  is  possible  under  present  conditions  is 
being  made  by  the  department  for  the  complete  motorization 
of  the  equipment.  New  firehouses  that  are  being  built  are 
designed  without  provision  for  horses  and  those  that  have  to 


house  horses  are  so   arranged   that  the   stalls  can   be  ripped 
out  easily. 

The  fire  motors  that  are  already  in  use  in  the  city  have 
proved  their  value  time  and  again.  An  accurate  estimate  of 
the  amount  of  money  they  have  saved  the  city  in  expense  of 
operation  has  not  been  made,  but  it  is  stated  that  probably 
$90,000  would  cover  it. 

TEX    NEW    MOTOR    PATROLS. 

Police  Commissioner  Waldo  of  the  city  of  New  York  re- 
cently awarded  a  contract  to  the  R.  &  L-.  company,  eastern 
Garford  agents,  for  ten  more  Garford  motor-driven  patrol 
wagons.  The  following  statistics,  taken  from  the  annual 
report  of  the  police  department  are  extremely  interesting  and 
afford  a  reliable  means  of  comparison  between  motors  and 
horses: 


SOUTH     BEND     Double     Duty     Ambulance,     south. 
Ben'l.  Did. 


COUPLE  GEAR  Aerial  Ladder   Truck.   City   of  Phil- 
adelphia. Pa. 


Three  motor  patrol  wagons  were  purchased  and  placed  in 
service  during  1912,  replacing  nine  ho»se-drawn  patrol  wagons, 
and  effecting  a  saving  as  shown  below: 

1911 

i  Boarding  21  horses  at  $30  per  month $7,560.00 

Shoeing  21  horses  at  $5.50  per  month 1,386.00 

\  Repairs  to  9  patrol  wagons  $35  per  year 315.00 

1  Repairs  to  9  sets  of  harness  $5  per  year 45.00 

j  Eighteen  patrolmen's  salaries  at  $1,400  per  year....   25,200.00 

Total     $34,506.00 

1912 

y  Automobiles  kept  in  station  house 

"  Tires  48,  at  $37.05  each 1,778.40 

Gasoline,  oil  and  grease   595.00 

Nine  patrolmen's  salaries  at  $1,400  per  year 12,600.00 

Total   14,973.40 

Saving    19,532.60 
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BOYD  Aerinl  Ladder  Truck.  City  of  Philadelphia,  Pa. 


HORSE    VS.    MOTOR    PATROLS. 

A  comparative  statement  covering  cost  of  operation  of  a 
horse-drawn  patrol  and  a  Franklin  motor-driven  patrol,  fur- 
nished by  the  City  of  Syracuse,  follows: 

Horse-drawn  Patrol  Twelve  Months. 

Feed  and  bedding $    703.00 

Veterinary  fees   68.50 

Horse  shoeing   237.65 

Supplies   543.04 

Three  drivers  at  $75  per  month 2,700.00 

One  stableman   720.00 

$4,972.39 

Number   of   calls    ....    3,706 

Average  cost  per  month $414.34 

Average  number  of  calls  per  month 308 

Cost  per  call  $1.34 

Franklin  Patrol  Twenty-eight  Months. 

Gasoline  '. $    289.60 

Oil    123.08 

Charging  Presto-O-Lite  tank   182.50 

Repairs — result  of  being  run  into  by  another  machine.         33.70 
Miscellaneous   expense  other  than   above    (including 

painting  and  general  overhauling  $207.62) 370.06 

Tire  expense  (including  cost  of  five  shoes,  $283.30).  .      384.38 

Chief  operator  at  $80  per  month 2,280.00 

Two  operators  at  $65  per  month 3,705.0') 

$7,368.32 

Number   of   calls    9,715 

Average  cost  per  month $258.54 

Average  number  of  calls  per  month 341 

Average  mileage  per  day    25 

Cost  per  call   $0.74 


FEDERAL 
Portland.  Ore. 


Fire  Department,  Service  Truck,  City  of 


Fire  Department  Notes 

George, C.  King,  the  chief  of  the  fire  department  of  Mon- 
rovia, Cal.,  for  the  past  three  years,  saw  his  first  service  in 
the  Rochester  (N.  Y.)  volunteer  fire  department,  for  which 
was  built  to  order  the  first  hose  wagon  of  the  style  of  today, 
from  ideas  of  Louis  Rice.  Later  he  helped  develop  the  fire 
department  of  Oneida,  N.  Y.,  from  a  hand  engine,  jumper  hose 
reel,  hook  and  ladder  truck  and  triangle  alarm  bell  of  old 
railroad  rails  to  its  present  state  of  high  efficiency.  He  has 
been  an  exempt  fireman  for  years,  but  could  not  keep  out  of 
the  harness  when  he  went  to  Monrovia,  some  eight  years  ago. 

Frank  D.  Grimm,  chief  engineer  of  the  fire  department  of 
Franklin,  Pa.,  has  recently  succeeded  in  adding  two  pieces  of 
motor-driven  apparatus  to  his  equipment.  On  his  recommend- 
ation also  the  city  has  installed  a  four-circuit  board  with  stor- 
age batteries  and  a  generating  set  together  with  some  addi- 
tional fire  alarm  boxes.  Mr.  Grimm  has  been  chief  engineer 
for  eleven  years. 


KISSEL   Fire   chiefs  <<ir.   City  of  Madison,   Wis. 
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F.  C.  Miller,  chief  of  fire  department,  Centralia,  Wash., 
writes  that  he  expects  within  the  next  year  to  place  an  addi- 
tional piece  of  motor  apparatus  in  service.  The  department 
at  present  has  in  service  one  motor  combination  chemical  hook 
and  ladder  truck.  The  city  has  recently  established  fire  limits 
and  passed  several  ordinances  pertaining  to  fire  protection. 

Fred  B.  Larrabee,  chief  of  fire  department  of  Hardwick, 
Vt.,  a  town  of  2,000,  writes  that  through  the  recent  installa- 
tion of  a  Gamewell  fire  alarm  system,  consisting  of  twelve  fire 
alarms  and  eighteen  tappers,  the  fire  losses  in  his  town  have 
been  materially  reduced. 

John  J.  Bower,  chief  of  fire  department  of  Bellefonte,  Pa., 
writes  that  the  fire  loss  in  his  city  since  October,  1914,  has 
amounted  to  $1,068,  the  total  value  of  the  buildings  involved 
amounting  to  $111,800,  with  insurance  of  $97,150,  value  of 
contents  $25,900  and  insurance  $16,000. 

W.  F.  Davis,  chief  of  fire  department  of  Pawhuska,  Okla., 
is  an  ex-cowboy  and  says  that  his  early  training  has  stood 
him  in  good  stead  as  a  fire  fighter.  The  total  fire  loss  in  Paw- 
huska for  the  year  was  $16,613.00,  or  a  per  capita  loss  of  $4,153. 
The  Pawhuska  department  is  not  yet  motorized,  but  Chief 
Davis  has  recommended  that  two  pieces  of  apparatus  be  pur- 
chased. 
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Electrical  Apparatus  for  Thawing   Out   Water   Pipes 

Having  had  numerous  requests  for  information  regarding 
the  electrical  apparatus  in  use  for  thawing  ice  in  water  mains 
and  services,  and,  having  demonstrated  its  practicability  and 
value,  W.  A.  Kellogg,  general  foreman  of  the  Columbus  (Ohio) 
water  works,  has  prepared  the  following  description  of  it. 

The  contemplated  purchase  of  a  2%-ton  truck  for  general 
use  by  the  department  suggested  the  mounting  of  a  portable 
thawing  equipment,  inasmuch  as  it  would  only  be  used  during 
the  time  of  the  year  the  truck  would  be  least  wanted  for  other 
purposes.  The  facility  for  mounting  and  removing  the  equip- 
ment was  unified  as  far  as  possible  by  bolting  the  various 
parts  to  a  channel  frame  8  inches  in  depth. 

The  generator  is  of  30  kilowatt  capacity,  direct  current, 
100  volts  maximum,  300  amperes,  or  400  amperes  at  75  volts; 
speed,  800  revolutions  per  minute  maximum. 

The  engine  is  of  50  brake  horsepower  at  800  revolutions 
per  minute,  4-cylinder  4-cycle,  direct  connected  to  the  genera- 
tor by  a  flexible  coupling.  A  special  governor  was  designed 
which  permits  of  governed  control  at  all  speeds  between  250 
and  850  revolutions  per  minute.  Gasoline  is  used  for  fuel, 
supplied  under  3-pound  pressure  from  a  26-gallon  tank. 

A  radiator  sufficient  in  area  to  permit  continuous  opera- 
tion of  the  engine  at  full  load  is  mounted  at  the  front  end 
of  the  frame,  and  an  air  blast  thru  the  radiator  is  induced 
by  means  of  a  24-inch  exhaust  fan,  mounted  on  an  extension 
of  the  engine  crankshaft,  and  surrounded  by  a  shroud.  Cool- 
ing water  is  circulated  by  a  pump,  as  is  usual  in  engines  of 
this  size. 

On  a  switchboard  located  between  the  engine  and  generator 
are  mounted  a  volt  and  ammeter,  field  rheostat,  main  switch 
and  overload  circuit  breaker.  All  the  elements  of  control, 
both  of  the  engine  and  the  electrical  system,  are  within  reach 
of  the  operator  without  moving  from  one  position.  Leads  are 
carried  from  the  switchboard  fuses  to  brushes  which  bear  on 


slip  rings  mounted  on  a  drum,  which  in  turn  is  carried  on 
hangers  under  the  right  hand  side  of  the  truck  body.  This 
drum  carries  two  210-foot  lengths  of  300,000  circular  mill 
flexible  cable,  any  length  of  which  may  be  unreeled  for  making 
taps,  and  which  is  rewound  by  electric  power.  Special  bronze 
clamps  were  designed  to  make  proper  electrical  contact  on 
any  size  of  pipe  between  %-inch  and  2%-inch  by  hand  nut 
adjustments  and  other  connections  for  making  contacts  on 
hydrants,  bibcocks,  etc.  All  such  auxiliaries  are  designed 
to  be  used  with  hands  alone  and  without  tools.  The  clamps 
are  connected  to  the  cable  terminals  by  hand  nuts. 

No  details  were  spared  which  tend  to  lessen  the  time  con- 
sumed in  making  connections  and  preparing  for  the  thawing 
out  operations,  as  this  factor  is  necessarily  much  longer  than 
the  period  of  operation  of  the  current. 

The  melting  capacity  of  the  plant  is  12  pounds  of  ice  at 
32  deg.  F.  per  minute.  This  melting  effect  is,  of  course,  con- 
centrated on  the  inside  wall  of  the  pipe,  producing  a  skin  of 
water  surrounding  a  core  of  ice  which  is  quickly  melted  by 
the  flow  of  the  water  itself.  The  initial  melting  is,  therefore, 
all  that  is  required  of  the  current;  and  it  is  found  in  practice 
that  as  soon  as  a  few  drops  of  water  show  at  the  delivery 
point  the  current  may  at  once  be  shut  off,  as  the  water  will 
complete  the  work. 

Unless  the  pipes  inside  the  house  or  building  are  frozen, 
it  has  been  found  that  the  best  results  are  obtained  when  the 
connection  is  made  as  close  as  possible  to  the  place  of  entry 
of  the  service  pipe  into  the  building.  The  other  cable  is  con- 
nected to  a  fire  plug,  if  one  is  within  200  feet,  or,  if  not,  to  a 
pipe  in  a  neighboring  house. 

We  are  indebted  to  the  General  Motors  Company,  Flint, 
Mich..,  for  photograph  of  the  apparatus  mounted  on  one  of 
their  trucks. 


Thawing  Apparatus  and  Truck. 


Temperature  and  Strength  of  Concrete 
"The  Influence  of  Temperature  Upon  the  Strength  of  Con- 
crete," by  A.  B.  McDaniel,  has  been  issued  as  Bulletin  No.  81 
of  the  Engineering  Experiment  Station  of  the  University  of 
Illinois.  This  bulletin  presents  a  study  of  the  data  obtained 
from  three  series  of  tests  of  concrete  cubes  and  cylinders.  The 
data  are  presented  in  the  form  of  curves,  which  show  the  rela- 
tion between  the  strength  and  temperature  at  different  ages. 
This  bulletin  will  be  of  value  to  the  contractor,  engineer  and 
others  engaged  or  interested  in  construction  work  for  informa- 
tion regarding  the  strength  which  may  be  expected  of  ordinary 
concrete  under  different  age  and  temperature  conditions,  and 
the  time  of  the  removal  of  the  forms.  Copies  of  Bulletin  No. 
SI  may  be  obtained  gratis  upon  application  to  W.  F.  M.  Goss, 
director  of  the  Engineering  Experiment  Station.  University  of 
Illinois,  Urbana,  Illinois. 


Dayton  Convention  of  American  Society  of  Municipal 
Improvements 

The  Dayton  convention  of  the  American  Society  of  Munici- 
pal Improvements,  held  October  12-15  with  important  open 
committee  meetings  on  October  11,  was  the  most  successful 
convention  the  society  has  held,  from  every  point  of  view. 

The  registration  was  about  60  per  cent,  greater  than  at 
any  previous  convention.  The  registration  of  guests  was 
greater  than  usual,  on  account  of  the  convention  of  the 
National  Paving  Brick  Manufacturers'  Association,  who  were 
the  hosts  of  the  A.  S.  M.  I.  at  a  banquet  on  Tuesday  evening 
and  the  guests  of  the  A.  S.  M.  I.  at  the  sessions  of  its  con- 
vention, but  the  attendance  of  active  and  of  associate  mem- 
bers was  greater  than  usual,  more  than  40  per  cent,  of  the 
total  membership  being  in  attendance.  Losses  from  members 
dropped  for  non-payment  of  dues  and  municipal  delegates 
not  reappointed  were  practically  made  up  by  new  individual 
members  elected. 

The  interest  in  the  meetings  was  very  great,  the  sessions 
of  committees  and  sub-committees  and  of  the  convention  de- 
voted to  paving  subjects  being  specially  popular.  The  dis- 
cussions were  practically  continuous  in  committee  and  con- 
vention from  Monday  noon  until  Thursday  night  at  8,  when 
the  afternoon  session  adjourned,  so  that  no  one  could  com- 
plain that  he  had  no  opportunity  to  be  heard  or  that  he  could 
not  become  fully  informed  before  he  was  called  upon  to  vote 
upon  the  specifications  presented  for  adoption.  The  plan  for 
discussion  in  sub-committee,  followed  by  further  open  dis- 
cussion of  the  sub-committee's  report  before  the  general  com- 
mittee on  standard  specifications,  and  this  followed  by  an 
opportunity  to  discuss  the  final  committee  report  on  the  floor 
of  the  convention  was  strictly  followed  and  saved  some  time 
of  the  convention  at  the  same  time  that  it  made  the  con- 
vention's action  one  based  on  full  discussion  and  full  informa- 
tion. 

Interest  centered  on  the  two  sets  of  specifications  which 
had  not  been  adopted,  those  for  wood  block  and  for  bitumin- 
ous paving,  the  changes  in  the  specifications  adopted  at  the 
Boston  convention  being  but  few,  except  as  to  those  for 
cement  concrete  paving.  Wednesday  evening  was  devoted  to 
papers  on  wood  block  paving,  more  particularly  the  treat- 
ment of  the  blocks  and  the  oils  for  such  treatment,  and  the 
discussion  was  continued  into  the  session  devoted  to  standard 
specifications,  but  no  specifications  were  adopted,  and  the 
one  member  of  the  committee  present  was  given  instructions 
to  present  a  set  of  specifications  to  publish  in  the  proceedings 
of  the  convention  which  would  pay  more  attention  to  methods 
of  treatment  and  of  laying  blocks  and  less  to  the  particular 
kind  of  oil  to  be  used  in  the  treatment.  This  is  an  action 
which   has   been   recommended   by   disinterested   observers   of 


the  controversies  over  creosote  oils  and  tars  for  some  years, 
and  is  a  step  in  the  right  direction. 

Members  of  the  sub-committee  on  bituminous  paving  speci- 
fications dropped  in  from  day  to  day  until  on  Thursday  morn- 
ing a  majority  of  the  committee  was  present.  Perhaps  on  this 
account  there  was  much  change  in  action  by  the  sub-com- 
mittee, which  culminated  in  a  reversal  of  the  report  of  a 
majority  of  the  sub-committee  on  the  floor  of  the  convention 
as  it  was  presented  under  the  general  committee.  This  action 
of  the  sub-committee  caused  a  discussion  on  the  floor  of  the 
convention,  and  before  the  general  specifications  committee 
during  a  recess  for  the  purpose,  and  the  adoption  of  a  report 
presented  by  a  minority  of  the  sub-committee  at  the  end  of 
a  session  which  lasted  from  2:15  to  7:45  p.  m.  on  Thursday. 
The  report  as  adopted  carried  specifications  for  bitulithic 
pavement  and  for  a  bituminous  pavement,  presumed  to  be  an 
improvement  upon  the  Topeka  specification  which  the  owners 
of  the  bitulithic  patents  agree  is  not  an  infringement  of  their 
patents. 

The  sessions  devoted  to  garbage  and  refuse  and  sewage 
disposal,  water  supply,  flood  prevention,  the  Dayton  form  of 
government,  brick,  and  granite  block  paving,  municipal  legis- 
lation and  finance  and  city  planning  were  also  of  interest 
and  were  well  attended.  The  committee  on  standard  forms 
made  a  valuable  report. 

One  valuable  report  was  that  of  the  committee  on  com- 
mittees. It  is  necessary  periodically  to  revise  the  list  of  com- 
mittees and  issue  new  instructions,  because  conditions  change 
and  new  officers  are  not  familiar  with  the  methods  of  opera- 
tion, or  introduce  new  ideas  which  must  be  fitted  into  the 
plan.  This  report  was  prepared  by  ex-Secretary  Folwell. 
aided  by  the  secretary  and  Mr.  Hallock,  who  is  an  active 
chairman  and  member  of  committees  and  includes  a  full 
set  of  instructions  to  the  chairmen  of  committees,  including 
the  plan  for  the  various  stages  of  the  formulation  and  dis- 
cussion of  standard  specifications  and  changes  therein,  which 
was  carried  out  so  satisfactorily  as  to  results,  at  least,  at 
this  convention,  and  emphasizing  one  requirement,  that  the 
sub-committees  prepare  their  reports  so  that  they  will  be 
published  in  the  advance  papers  for  distribution  to  the  mem- 
bers before  the  convention. 

The  officers  elected  were  A.  F.  Macallum,  city  engineer  of 
Hamilton,  Ontario,  president;  Norman  S.  Sprague,  superin- 
tendent of  Bureau  of  Engineering,  Pittsburgh,  Pa.,  first  vice- 
president;  J.  B.  Hit  tell,  chief  engineer  of  streets,  Chicago, 
111.,  second  vice-president;  E.  R.  Conant,  city  engineer,  Savan- 
nah, Ga.,  third  vice-president:  Charles  Carroll  Brown,  Indian- 
apolis, Ind.,  secretary;  Will  B.  Howe,  city  engineer,  Con- 
cord. N.  H.,  treasurer;  E.  S.  Rankin,  Newark,  N.  J.,  Matthew 
Brown,  Emporia,  Kans.,  F.  .1.  Cellarius,  Dayton,  Ohio,  finance 
committee. 
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The  committee  on   exhibits  also  reported   the  largest  and 
most    Interesting    exhibits    in    the    history    of    this    valuable 
am  lo  the  convention.     The  exhibits  included: 
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Technical  Schools 

On  September  27.  the  University  of  Illinois  laid  the  eor 
stone    of   the   new    Ceramic   Engineering    Building,   at    wl 
ceremony  Prof.  Edward  Orton.  Jr..  dean  of  the  College  of  L 
gineering  of  Ohio  State  University,  made  the  principal 
Prof.  E.  V.  Bleminger  has  been  put  in  charge  of  the  course  i 
Ceramic  Engineering. 

The  September  Bulletin  of  the  University  of  Michigan  M 
tains  the  proceedings  of  the  short  course  in  highway  f-\ 
ing  held  by  the  College  of  Engineering  last  February 
roads,  gravel  and  macadam   roads,  bituminous  treatment  it 
roads,    traffic    census,    culverts    and    bridges,    organization   I 
road   forces,   are   some  of  the   subjects   discussed  by   espen. 
The  next  short  course  will  be  held  February  21  to   '-' 
with  speakers  from  the  highway  departments  of  sever;, 
and  the  U.  S.  Office  of  Public  Roads  and  Profs.   I.  O    Bf. 
and  A.  H.  Blanchard. 


Civil    Service   Examinations 
The  U.  S.  Civil  Service  Commission  will  hold  examination 

at  the  usual  places  as  follows: 
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.sphalt  Roadways  for  Very  Light  Traffic. 
Th>  main    types    of   asphaltic   road    construction    are    the 
method  and  the  "penetration"  method.     In  the  former 
a  mixtre  of  stone  or  gravel  and   asphalt,  combined   hot,   is 
n  the  foundation  and   rolled  to  a  thickness  of  about 
two   ii  les.     The   foundation   for  such    roads    may   be   broken 
stone,   Id    macadam    or   cement   concrete.      Concrete    founda- 
tions  re    not   necessary,    except    in    cases   where    the    traffic 
is  ver  heavy  or  where  the  road  traverses  unstable  ground. 

Pertration  construction  consists  in  placing  the  broken 
stone  1  the  roadway  in  very  much  the  same  fashion  as 
would  e  followed  in  building  plain  macadam,  and  pouring 
over  i  an  amount  of  asphalt  sufficient  to  fill  the  interstices 
betwet  the  stone,  and  bond  it  together.  Fine  stone  chips  are 
then  illed  into  the  surface.  A  seal  coat,  consisting  of  a 
light  wring  of  asphalt  screened  with  stone  chips,  may  be 
applii   to  give  the  road  a  smoother  surface. 

IV  all    ordinary    conditions   met    with    in    private    estate 
inn   penetration   asphalt    macadam   answers  every   re- 
quirennt  as  to   durability   and   attractiveness.      It  costs   less 
than    ixed    method    roads,    requires   no    extensive    plant    for 
ion  and  is  therefore  available  everywhere. 
Th  purpose  of  the  asphalt  is  to  bond  the  stone  together, 
formir  a   waterproof   matrix.     It   is   evident  from   this  that 
iiislactory  road  will  be  one  in  which  there  is  used 
It  which  'Iocs  not  "bleed."  volatilize  and  lose  its  bind- 
ing pwer. 

Benudez    asphalt    conies    from    the    famous    lake    of   this 
nami    1   Venezuela.     The  elements   have  exhausted   their  in- 
in  Bermudez  asphalt  before  it  is  used  in  road  building, 
ite   estate   roads    can    be    constructed    with   Bermudez 
road  jphalt  in  such  a  manner  that  they  will  last  as  long  as 
idings  to  which   they  provide  safe,  pleasant  and  dust- 
less  atess. 

urse  to  the   oiling  of   roads    for   the  purpose   of  dust 
las  proved  in  many  cases  to  be  a  cure  that  is  worse 
than   le   disease.     Light   road   oils   have   no   power   to   bond 
the  mineral  aggregate  of  a  road  surface,  and  besides 
the  uittraetive  appearance  of  a  blackened  surface,  are  open 
to  th  serious  objection   that  the  oil   is  tracked   into  houses, 
and  wat  stays  in  the  road  produces  a  surface  that  is  slippery 
shy   after  wetting.     In  fact,   road  oiling  as  ordinarily 
practed   accomplishes   no   more   than   the   changing   of   ordi- 
nary  ist  into  greasy  dust,  which  is  ruinous  to  clothes,  lawns 
and  .u-dens,  injurious  to   automobiles,  and  an  offensive   nui- 
sance 

A  listinguished  from  road  oiling  it  is  possible,  given  a 
hard  jad  surface  which  can  be  cleaned  of  dust  and  dirt,  to 
appl;  Trinidad  liquid  asphalt  carpet  coat.  This  is  screened 
with   ne  stone  chips  or   gravel   or   with   coarse,   clean   sand, 


and  forms  a  road  crust  which  is  dustless,  waterproof  and 
reasonably  durable,  but  not,  of  course,  equal  in  durability 
to  the  permanent  forms  of  construction  described  above. 

There  is  no  bleeding  of  the  bitumen  on  roads  resurfaced 
with  Trinidad  liquid  asphalt. 

Specifications,  detailed  information  and  advice  respecting 
particular  road  problems  will  be  supplied  without  charge  to 
owners,  architects  and  others  who  may  be  interested  in  im- 
proved roadways  for  private  estates,  parks  or  suburban  real 
estate  developments  by  the  Barber  Asphalt  Paving  Company, 
Philadelphia,  Pa. 


Motor-Driven  Lawn  Mowers 

One  of  the  convenient  adaptations  of  the  gasoline  motor 
is  to  lawn  mowers  as  made  by  the  Coldwell  Lawn  Mower  Co., 
of  Newburg,  N.  Y.  They  are  used  by  the  part  departments 
in  such  cities  as  Boston,  Mass. ;  Brooklyn,  N.  Y.,  several  in 
Prospect  Park;  Buenos  Aires,  S.  A.;  New  York  City,  boro  of 
Manhattan;  Chicago,  111.,  in  the  various  park  districts;  Cleve- 
land, O.,  one  in  each  of  the  principal  parks;  Denver,  Colo., 
Detroit,  Mich.;  Elkins  Park,  Pa.;  Forest  Park,  L.  I.;  Garden 
City,  N.  Y.:  Gloversville,  N.  Y. ;  Green  Lake,  Wis.;  Hartford, 
Conn.;  Indianapolis,  Ind. ;  Manila,  P.  I.;  Morristown,  N.  J.; 
New  York,  boro  of  the  Bronx;  Ottawa,  Can.;  Providence,  R.  I.; 
Seattle,  Wash.;  Trenton,  N.  J. 


Gas  Burning  Household  Garbage  Destructor 

The  "Incinerite,"  a  gas  burning  device  for  the  disposal  of 
garbage  and  other  household  waste  and  so  largely  used  by 
hospitals  and  other  public  institutions,  has  now  been  taken 
over  entirely  by  E.  C.  Stearns  &  Co.,  of  Syracuse,  N.  Y.,  who 
formerly  manufactured  the  device  for  the  National  Incinerator 
Company  of  New  York  City. 

The  "Incinerite"  is  employed  in  the  kitchens  of  the  White 
House  at  Washington,  and  in  other  prominent  residences,  as 
well  as  hotels,  restaurants,  hospitals,  school  buildings,  etc., 
thruout  the  country,  but  is  also  made  in  sizes  suitable  and 
practical  for  ordinary  family  use. 

A  novel  feature  of  the  apparatus  is  that  it  serves  not  only 
as  an  incinerator,  but  as  a  waste  receptacle  as  well.  All  gar- 
bage and  household  refuse,  wet  or  dry,  is  placed  immediately 
in  the  "Incinerite."  Then  the  burners  are  lighted  and  the 
combustion,  aided  by  the  formation  of  natural  gases  in  the 
garbage,  soon  reduces  the  entire  mass  to  a  handful  or  two 
of  fine  sterile  ash.  Thus  are  solved  the  problems  of  the  gar- 
bage collector  and  the  unsanitary  conditions  arising  from 
even  the  temporary  storage  or  collection  of  refuse  about  the 
premises.  Information  is  available  from  E.  C.  Stearns  &  Co., 
Syracuse,  N.  Y. 
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The  committee  on  exhibits  also  reported  the  largest  and 
most  interesting  exhibits  in  the  history  of  this  valuable 
addendum  to  the  convention.     The  exhibits  included: 

American  City,  New  York. 

Atlantic  Refining  Co.,  Philadelphia. 

Atlas  Portland  Cement  Co.,  New  York. 

Barber  Asphalt  Paving  Co.,  Philadelphia. 

Barrett  Manufacturing  Co.,  New  York. 

Better  Roads,  Jamestown,  Ohio. 

Buff  and  Buff,  Boston. 

Philip  Gary  Co.,  Cincinnati. 

Concrete  Appliance  Co.,  New  York. 

D.  &  D.  Safety  Cover  Co.,  Minneapolis. 

Dunn  Wire-Cut-Lug  Brick  Co.,  Conneaut. 

Engineering  Record,  New  York. 

Good  Roads,  New  York. 

Granite  Paving  Block  Manufacturers'  Association  of  the 
United  States,  Boston. 

Hetherington  &  Berner,  Indianapolis. 

Indestructible  Sign  Co. 

Ironton  Portland  Cement  Co.,  Ironton. 

Jennison-Wright  Co.,  Toledo. 

Lock  Joint  Pipe  Co.,  New  York. 

Metropolitan  Paving  Brick  Co.,  Canton. 

Municipal  Journal,   New  York. 

National  Lamp  Works  of  General   Electric  Co.,  Cleveland. 

National  Paving  Brick  Manufacturers'  Association,  Cleve- 
land. 

Ohio  Quarries  Co.,  Cleveland. 

Pierce  Oil  Corporation,  St.  Louis,  Mo. 

Pioneer  Asphalt  Co.,  Lawrenceville,   111. 

Republic  Creosoting  Co.,  Indianapolis. 

Universal  Portland  Cement  Co.,  Chicago. 

United  States  Asphalt  Refining  Co..  New  York. 

Warner-Quinlan  Co.,  New  York. 

Warren  Brothers  Co.,  Boston. 

The  entertainment  features  of  the  convention  have  been 
reduced  to  a  minimum  by  the  action  of  the  society.  This 
time  they  consisted  of  a  banquet  on  Tuesday  evening,  tendered 
to  the  A.  S.  M.  I.  by  the  National  Paving  Brick  Manufacturers' 
Association,  and  an  automobile  ride  over  the  pavements  of 
the  city  and  about  the  flooded  district  of  1913,  including  lunch 
at  the  Hills  and  Dales  Club,  and  ending  at  the  Wright  avia- 
tion field,  where  flights  by  students  in  the  aviation  school 
were  observed.  Mr.  Blair,  the  secretary  of  the  N.  P.  B. 
M.  A.,  provided  two  excellent  speakers  in  President  W.  0. 
Thompson,  of  Ohio  State  University,  and  ex-Governor  George 
B.  Cox,  of  Dayton,  whose  addresses  were  received  with  en- 
thusiasm and  made  a  strong  impression.  The  ladies  of  the 
convention  were  entertained  royally  by  the  Dayton  Engineers' 
Club  and  were  kept  quite  as  busy  as  the  attendants  at  the 
convention.  The  society  was  much  indebted  to  the  local  com- 
mittees, in  which  P.  J.  Cellarius  and  J.  E.  Barlow,  members 
of  the  society,  and  E.  H.  Menter,  of  the  Greater  Dayton  Asso- 
ciation, were  particularly  active.  City  Manager  Henry  M. 
Waite  and  E.  A.  Deeds,  chairman  of  the  Miami  Conservancy 
Board,  were  also  contributors  of  time  and  effort  to  the  enjoy- 
ment and  instruction  of  the  convention.  Many  short  trips 
to  places  of  interest  were  taken  by  small  parties  under  the 
guidance  of  the  local  committees  and  their  assistants. 

The  municipal,  county  and  school  budget  exhibit,  which 
was  in  progress  in  Memorial  Hall,  was  most  instructive,  and 
delegates  spent  much  time  in  studying  it,  as  it  showed  in  de- 
tail the  methods  in  operation  in  the  various  city  departments 
and  the  practical  results  of  the  new  Dayton  form  of  city 
government. 


Technical  Schools 

On  September  27,  the  University  of  Illinois  laid  the  corner 
stone  of  the  new  Ceramic  Engineering  Building,  at  which 
ceremony  Prof.  Edward  Orton,  Jr.,  dean  of  the  College  of  En- 
gineering of  Ohio  State  University,  made  the  principal  speech. 
Prof.  E.  V.  Bleminger  has  been  put  in  charge  of  the  course  in 
Ceramic  Engineering. 

The  September  Bulletin  of  the  University  of  Michigan  con- 
tains the  proceedings  of  the  short  course  in  highway  engineer- 
ing held  by  the  College  of  Engineering  last  February.  Earth 
roads,  gravel  and  macadam  roads,  bituminous  treatment  for 
roads,  traffic  census,  culverts  and  bridges,  organization  of 
road  forces,  are  some  of  the  subjects  discussed  by  experts. 
The  next  short  course  will  be  held  February  21  to  25,  1916, 
with  speakers  from  the  highway  departments  of  several  states 
and  the  U.  S.  Office  of  Public  Roads  and  Profs.  I.  O.  Baker 
and  A.  H.  Blanchard. 


Civil   Service   Examinations 
The  U.  S.  Civil  Service  Commission  will  hold  examinations 

at  the  usual  places  as  follows: 

December   8-9:      Surveyor,   at   $125   to   $150   a   month,   and 

transitman  at  $100  to  $110.  in  General   Land  Office  with   per 

diem  for  subsistence. 


Calendar  cf  Meetings  of  Associations 
Plans  for  the  national  convention  of  the  American  Asso- 
ciation of  Engineers  to  be  held  in  Chicago,  December  10  and  11, 
are  being  rapidly  completed.  All  engineering  societies  have 
been  invited  to  send  official  representatives  to  the  convention 
to  join  in  the  discussion  and  assist  in  attempts  to  solve  a  few 
of  the  welfare  problems  confronting  the  engineer.  Permanent 
offices  are  at  29  South  LaSalle  street,  Chicago,  111. 

The  Illuminating  Engineering  Society  will  hold  its  next 
semi-annual  convention  in  New  York  City  in  February,  1916. 
The  offices  of  the  society  are  at  29  West  Thirty-ninth  street, 
New  York. 


Personal    Notes 

The  City  Planning  Commission  of  Allentown,  Pa.,  held  a 
city  planning  exhibition  at  the  Hamilton  Hall,  in  Allentown. 
on  October  20,  21  and  22.  The  exhibition  was  the  compre- 
hensive series  of  photographs,  maps  and  drawings  collected 
and  arranged  for  exhibition  purposes  by  Frank  Koester,  con- 
sulting engineer,  New  York,  who  delivered  lectures  in  con- 
nection with  the  exhibit. 

J.  L.  Jacobs,  formerly  engineer  in  charge  of  the  municipal 
efficiency  division  of  Chicago,  has  opened  offices  in  the  Monad- 
nock  Block,  Chicago,  for  consultation  on,  supervision  or  con- 
duct of  efficiency  surveys,  management,  appraisals  and  cost 
accounting  for  industrial  or  public  institutions. 


Publications  Received 
The  first  number  of  The  Utilities  Magazine,  dated  July, 
1915,  is  received.  It  is  published  by  The  Utilities  Bureau,  cre- 
ated by  the  conference  of  American  mayors  on  public  policies 
as  to  municipal  utilities,  held  in  Philadelphia  in  November, 
1914,  of  which  Morris  Llewellyn  Cooke,  216  City  Hall,  Phila- 
delphia, Pa.,  is  acting  director.  Such  subjects  as  the  plaintiff's 
right  to  examine  the  books  of  a  public  utility  company,  cost  of 
producing  illuminating  gas,  the  New  York  electric  light  rate 
case,  jitney  bus  ordinances  are  quite  fully  discussed. 
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Asphalt  Roadways  for  Very  Light  Traffic. 

The  main  types  of  asphaltic  road  construction  are  the 
"mixed"  method  and  the  "penetration"  method.  In  the  former 
a  mixture  of  stone  or  gravel  and  asphalt,  combined  hot,  is 
spread  on  the  foundation  and  rolled  to  a  thickness  of  about 
two  inches.  The  foundation  for  such  roads  may  be  broken 
stone,  old  macadam  or  cement  concrete.  Concrete  founda- 
tions are  not  necessary,  except  in  cases  where  the  traffic 
is  very  heavy  or  where  the  road  traverses  unstable  ground. 

Penetration  construction  consists  in  placing  the  broken 
stone  in  the  roadway  in  very  much  the  same  fashion  as 
would  be  followed  in  building  plain  macadam,  and  pouring 
over  it  an  amount  of  asphalt  sufficient  to  fill  the  interstices 
between  the  stone,  and  bond  it  together.  Fine  stone  chips  are 
then  rolled  into  the  surface.  A  seal  coat,  consisting  of  a 
light  pouring  of  asphalt  screened  with  stone  chips,  may  be 
applied  to  give  the  road  a  smoother  surface. 

For  all  ordinary  conditions  met  with  in  private  estate 
construction  penetration  asphalt  macadam  answers  every  re- 
quirement as  to  durability  and  attractiveness.  It  costs  less 
than  mixed  method  roads,  requires  no  extensive  plant  for 
construction  and  is  therefore  available  everywhere. 

The  purpose  of  the  asphalt  is  to  bond  the  stone  together, 
forming  a  waterproof  matrix.  It  is  evident  from  this  that 
the  most  satisfactory  road  will  be  one  in  which  there  is  used 
an  asphalt  which  does  not  "bleed,"  volatilize  and  lose  its  bind- 
ing power. 

Bermudez  asphalt  comes  from  this  famous  lake  of  this 
name  in  Venezuela.  The  elements  have  exhausted  their  in- 
fluence on  Bermudez  asphalt  before  it  is  used  in  road  building. 

Private  estate  roads  can  be  constructed  with  Bermudez 
road  asphalt  in  such  a  manner  that  they  will  last  as  long  as 
the  buildings  to  which  they  provide  safe,  pleasant  and  dust- 
less  access. 

Recourse  to  the  oiling  of  roads-  for  the  purpose  of  dust 
laying  has  proved  in  many  cases  to  be  a  cure  that  is  worse 
than  the  disease.  Light  road  oils  have  no  power  to  bond 
together  the  mineral  aggregate  of  a  road  surface,  and  besides 
the  unattractive  appearance  of  a  blackened  surface,  are  open 
to  the  serious  objection  that  the  oil  is  tracked  into  houses, 
and  what  stays  in  the  road  produces  a  surface  that  is  slippery 
and  mushy  after  wetting.  In  fact,  road  oiling  as  ordinarily 
practiced  accomplishes  no  more  than  the  changing  of  ordi- 
nary dust  into  greasy  dust,  which  is  ruinous  to  clothes,  lawns 
and  gardens,  injurious  to  automobiles,  and  an  offensive  nui- 
sance. 

As  distinguished  from  road  oiling  it  is  possible,  given  a 
hard  road  surface  which  can  be  cleaned  of  dust  and  dirt,  to 
apply  a  Trinidad  liquid  asphalt  carpet  coat.  This  is  screened 
with   fine  stone  chips  or   gravel   or   with   coarse,   clean   sand, 


and  forms  a  road  crust  which  is  dustless,  waterproof  and 
reasonably  durable,  but  not,  of  course,  equal  in  durability 
to  the  permanent  forms  of  construction  described  above. 

There  is  no  bleeding  of  the  bitumen  on  roads  resurfaced 
with  Trinidad  liquid  asphalt. 

Specifications,  detailed  information  and  advice  respecting 
particular  road  problems  will  be  supplied  without  charge  to 
owners,  architects  and  others  who  may  be  interested  in  im- 
proved roadways  for  private  estates,  parks  or  suburban  real 
estate  developments  by  the  Barber  Asphalt  Paving  Company, 
Philadelphia,  Pa. 


Motor-Driven  Lawn  Mowers 

One  of  the  convenient  adaptations  of  the  gasoline  motor 
is  to  lawn  mowers  as  made  by  the  Coldwell  Lawn  Mower  Co., 
of  Newburg,  N.  Y.  They  are  used  by  the  part  departments 
in  such  cities  as  Boston,  Mass.;  Brooklyn,  N.  Y.,  several  in 
Prospect  Park;  Buenos  Aires,  S.  A.;  New  York  City,  boro  of 
Manhattan;  Chicago,  111.,  in  the  various  park  districts;  Cleve- 
land, O.,  one  in  each  of  the  principal  parks;  Denver,  Colo., 
Detroit,  Mich.;  Elkins  Park,  Pa.;  Forest  Park,  L.  I.;  Garden 
City,  N.  Y. :  Gloversville,  N.  Y. ;  Green  Lake,  Wis.;  Hartford. 
Conn.:  Indianapolis,  Ind. ;  Manila,  P.  I.;  Morristown,  N.  J.; 
New  York,  boro  of  the  Bronx:  Ottawa,  Can.:  Providence,  R.  I.: 
Seattle,  Wash.;  Trenton,  N.  J. 


Gas  Burning  Household  Garbage  Destructor 

The  "Incinerite,"  a  gas  burning  device  for  the  disposal  of 
garbage  and  other  household  waste  and  so  largely  used  by 
hospitals  and  other  public  institutions,  has  now  been  taken 
over  entirely  by  E.  C.  Stearns  &  Co.,  of  Syracuse,  N.  Y.,  who 
formerly  manufactured  the  device  for  the  National  Incinerator 
Company  of  New  York  City. 

The  "Incinerite"  is  employed  in  the  kitchens  of  the  White 
House  at  Washington,  and  in  other  prominent  residences,  as 
well  as  hotels,  restaurants,  hospitals,  school  buildings,  etc., 
thruout  the  country,  but  is  also  made  in  sizes  suitable  and 
practical  for  ordinary   family  use. 

A  novel  feature  of  the  apparatus  is  that  it  serves  not  only 
as  an  incinerator,  but  as  a  waste  receptacle  as  well.  All  gar- 
bage and  household  refuse,  wet  or  dry,  is  placed  immediately 
in  the  "Incinerite."  Then  the  burners  are  lighted  and  the 
combustion,  aided  by  the  formation  of  natural  gases  in  the 
garbage,  soon  reduces  the  entire  mass  to  a  handful  or  two 
of  fine  sterile  ash.  Thus  are  solved  the  problems  of  the  gar- 
bage collector  and  the  unsanitary  conditions  arising  from 
even  the  temporary  storage  or  collection  of  refuse  about  the 
premises.  Information  is  available  from  E.  C.  Stearns  &  Co., 
Syracuse,  N.  Y. 
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The  New  Little  Giant  Six- Wheel  Truck  Construction 

Industries  having  bulky  or  long  but  light  loads  to  trans- 
port, frequently  fail  to  realize  the  expected  economies  of  motor 
truck  transportation  owing  to  the  very  limited  loading  space 
which  the  ordinary  chassis  affords.  In  the  ordinary  four- 
wheel  truck  the  power  is  applied  thru  its  traction  wheels  and 
motor  truck  practice  is  to  place  the  entire  load  or  the  greater 
portion  of  it  directly  over  or  slightly  forward  of  the  traction 
wheels.  The  traction  wheels  must  therefore  both  carry  and 
push  the  load. 

In  the  Little  Giant  six  wheel  truck  manufactured  by  the 
Chicago  Pneumatic  Tool  Co.,  1010  Fisher  Building,  Chicago, 
111.,  these  objections  are  overcome.  The  power  of  the  motor 
is  utilized  to  draw  the  load  instead  of  carrying  it  and  pushing 
it,  with  the  result  that  efficiency  of  the  power  unit  is  doubled. 
In  the  six-wheel  construction  only  sufficient  of  the  load  is 
placed  upon  the  chassis  of  the  truck  to  secure  proper  traction. 
But  the  weight  so  imposed  is  not  rigidly  fastened  to  the  chassis 
but  rests  upon  a  ball  race  making  it  a  live  or  floating  load. 
This  feature  naturally  relieves  the  running  gear  and  engine 
from  the  shock  and  strain  which  a  load  ordinarily  transmits 
to  a  truck  as  a  result  of  the  constant  vibration  due  to  irregu- 
larities of  roadbed,  and  also  affords  relief  from  strain  in 
starting  and  stopping.  This  relief  from  the  shock  and  strain 
is  so  great  that  the  life  of  the  motor  is  naturally  increased  and 
has  even  been  doubled. 

In  the  Little  Giant  six-wheel  construction,  the  rear  wheels 
absolutely  track  and  the  driver  need  have  no  more  concern 
for  the  movement  and  guidance  of  the  load  than  in  ordinary 
four-wheel  construction. 

The  price  of  this  new  truck  is  low  when  compared  to 
capacity.  The  amount  of  upkeep  charges  for  maintenance, 
consumption  of  gasoline,  oil,  etc.,  is  small.  It  is  able  to  turn 
around  in  a  36-foot  space,  even  when  carrying  lumber  40  feet 
long.  As  an  example  of  its  speed,  the  truck  made  a  trip  from 
Philadelphia  to  Baltimore,  107  miles,  including  all  stops,  in 
seven  hours  and  thirty-eight  minutes. 

The  Little  Giant  six-wheel  construction  is  of  such  a  nature 
that  anyone  owning  a  Little  Giant  truck  can  purchase  the 
additional  outfit  with  all  the  apparatus  necessary  to  complete 
the  arrangement  and  easily  apply  it.  thus  making  it  possible 
by  doubling  the  load  space  of  the  truck  to  double  its  carrying 
capacity. 

Any  desired  details  regarding  the  truck  and  the  success  of 
its  operation  will  be  supplied  by  the  Chicago  Pneumatic  Tool 
Co.,  1010  Fisher  Building. 


The  New  Ford  Meter  Holding  Yoke  and  Expansion 
Connection 

There  have  just  been  placed  upon  the  market  a  new  meter 
holding  device  and  an  expansion  connection  for  water  meters 
which  are  the  result  of  the  inventive  genius  of  Mr.  E.  H. 
Ford,  President  of  the  Ford  Meter  Box  Company,  at  Wabash. 
Indiana. 

This  new  yoke  is  intended  to  become  a  permanent  part  of 
meter  setting  as  shown  in  cross-section  view  herewith.  The 
cover  illustrated  is  of  the  well-known  Wabash  double-lid  type 
which  has  been  extensively  adopted  by  water  departments 
for  outdoor  setting.  This  new  yoke  carries  recessed  ports  in 
which  are  placed  leather  gaskets  which  remain  permanently 
as  part  of  the  installation. 

Details  of  the  yoke  construction  are  shown  in  smaller  cut. 
The  new  expansion  connection  screws  onto  spud  of  meter 
before  being  placed  in  box.    Meter  and  connection  can  then  be 
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lowered  easily  into  position  and  connection  expanded  by  a 
few  turns  of  the  hand  wheel.  It  has  been  found  that  connec- 
tion so  made  will  stand  against  any  pressure  within  the  limit 
of  strength  of  meter  shell. 

The  new  yoke  is  also  being  manufactured  in  another  form, 
not  illustrated,  in  which  an  angle  stop  valve  is  placed  in 
either  one  or  both  ends,  thus  doing  away  with  the  necessity 
for  the  ordinary  curb  cock  and  box.  These  yokes  with  double 
valve  arrangements  are  recommended  for  meter  installations 
where  it  is  desirable  to  shut  off  back  water  from  property  in 
case  meter  is  temporarily  removed. 

With  this  connection  and  new  yoke  the  overall  dimensions 
of  meter  and  fittings  are  reduced  to  the  lowest  possible  limit, 
thus  adding  materially  to  the  frost-proof  qualities  of  the 
setting. 


Gumbo  Wheel  Excavator  Operation 
By  C.  D.  and  J.  T.  Pierson,  Leicis,  Ind. 

Our  wider  experience  in  marsh  soil  excavation  has  proven 
the  all  round  adaptability  of  the  gumbo  self-cleaning  excavat- 
ing wheel.  We  believe  that  this  type  is  best  suited  for  work 
in  all  kinds  of  soil.  With  this  type  we  have  put  in  5,000  feet 
in  ten  hours,  with  an  average  of  3,500  feet  in  ten  hours  in  a 
two  months  run  in  the  same  field  where  other  types  gave  up. 

During  September,  1915,  we  were  working  in  the  worst  kind 
of  gumbo  muck  but  averaged  175  rods,  4  feet  deep.  The  same 
power  applied  on  upland  would  average  250  to  300  rods  per 
day.  In  the  job  just  mentioned  we  encountered  a  dense  willow 
thicket,  20  feet  in  height,  containing  trees  at  least  8  inches 
in  diameter.    These  larger  trees  were  chopped  off  4  or  5  inches 


from  the  ground.  In  spite  of  these  difficulties,  two  men  and 
a  boy  were  able  to  place  25  rods  of  tile  in  a  4-foot  trench  per 
hour.  Three  teams  were  kept  busy  hauling  tile,  a  distance 
of  one  mile,  in  order  to  keep  up  with  the  machine. 

The  accompanying  table  gives  operating  costs  of  this 
machine  for  a  limited  period  last  year. 

This  machine,  made  by  Pawling  &  Harnischfeger,  is 
equipped  to  cut  trenches  12  Ys  inches  and  15  inches  wide,  any 
depth  to  4%  feet.  Power  is  furnished  by  a  20  h.  p.  4-cylinder 
internal  combustion  motor,  using  gasoline,  kerosene,  or  motor 
spirits  as  fuel.  It  has  a  sliding-gear  quick-speed-change  ar- 
rangement, to  cut  from  2.25  to  7.55  feet  per  minute,  and  a 
power  grading  device.  We  recommend  the  use  of  "corduroy 
grip"  tractions. 

The  excavating  wheel  is  of  the  open  type,  i.  e.,  it  has  no 
axle  and  is  so  arranged  as  to  obtain  the  maximum  dept  of 
trench  with  the  minimum  diameter  of  wheel.  This  member 
is  constructed  of  wrought  steel  angles  and  plates  forged  to 
shape  by  machinery  and  true  to  form.  Driving  gears  or  cog 
racks,  as  they  are  sometimes  called,  are  of  cast  steel,  and  are 
fastened  to  the  wheel  member.  The  buckets  are  of  heavy  plow 
steel  plate  forged  to  shape  and  sharpened  at  the  cutting  edge. 
They  are  pinned  on  and  are  easily  removable. 


Sewer   Construction  in  Chicago,  111.,   With  a  Ladder 

Type  Excavator 

By  Stanley  E.  Bates,  Assoc.  Mem.  W.  S.  E. 

The  annual  amount  of  sewer  construction  in  the  city  of 
Chicago,  whose  two  and  a  half  million  inhabitants  are  spread 
out  over  an  area  of  202  square  miles  of  flat  prairie  land,  is 
very  large.  Last  year  71.86  miles  of  sewers,  ranging  in  size 
from  10-inch  tile  pipe  to  9-foot  brick  sewers,  were  constructed 
under  special  assesment  by  the  Board  of  Local  Improvements 
at  a  cost  of  $1,371,813.  This  year  the  work  will  run  about  the 
same. 

Contracts  for  building  the  smaller  sewers  generally  are  let 
in  small  sections  of  from  one  to  five  blocks.  There  is  sharp 
competition  among  the  contractors,  and  the  work  is  always 
taken  at  a  very  low  margin  of  profit.  For  this  reason,  some 
type  of  trench  excavator  is  a  practical  necessity  to  any  sewer 
contractor  who  bids  for  city  work  and  wishes  to  make  a  fair 
profit  on  his  contract. 

A  good  example  of  this  type  of  work  was  found  in  the  lay- 
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UPPER  VIEW  illustrates  tile  placed  in  handy 
position  along  one  side  of  trench.  Loicer  illus- 
tration shows  rear  view  of  machine  and  belt  con- 
veyor discharge. 


ing  of  four  blocks  (one-half  mile)  of  12,  15  and  18-inch  sewer 
on  South  Sangamon  street,  between  99th  and  103rd  streets, 
during  August,  1915.  The  contractor  was  Garrett  Barry,  a 
capable  organizer  and  experienced  in  small  sized  sewer 
building. 

Mr.  Barry's  ditcher  is  that  known  as  the  "P.  &  H."  ladder 
type  excavator  No.  153KC,  manufactured  by  the  Pawling  & 
Harnishfeger  Company.  Milwaukee,  Wis.  This  machine  is  de- 
signed to  dig  trenches  up  to  a  maximum  depth  of  15  feet  and 
varying  in  width  from  27  to  39  inches.  The  general  details  of 
construction  and  operation  are  shown  in  the  illustrations. 

The  digging  ladder  is  built  up  of  structural  steel  shapes  in 
a  box  section.  It  is  pivoted  at  the  upper  end,  the  digging  end 
being  raised  and  lowered  by  a  double,  four-part,  wire-rope 
hoisting  tackle,  the  ropes  leading  to  drums  on  the  hoisting 
shaft  near  the  rear  end  of  the  machine.  The  buckets  are 
equipped  with  teeth  and  can  be  fitted  with  extensions  on  the 
sides  for  digging  a  wider  trench.  A  cleaner  set  above  the  belt 
conveyor  scrapes  the  buckets  clean  as  they  pass  over  the  top 
of  the  ladder. 

When  new,  the  excavator  was  equipped  with  a  45-h.p.,  four- 
cylinder,  vertical  engine,  burning  either  kerosene  or  gasoline. 
This  w-as  replaced  a  little  later  on  with  a  72-h.p.  engine  of  the 
same  general  type  and  which  has  power  enough  to  easily  dig 
thru  the  stiffest  blue  clay  to  be  found  in  the  vicinity  of  Chi- 
cago. Under  average  working  conditions  the  engine  uses  daily 
40  gallons  of  gasoline,  2  gallons  of  oil  and  about  50  cents 
worth  of  hard  grease  and  other  oils,  waste,  etc. 

On  the  Sangamon  street  job,  the  average  depth  of  cut  was 
10  feet,  and  the  width  tkruout  27  inches.  This  was  of  ample 
size  to  permit  laying  the  largest  size  of  pipe,  lS-inch.  The 
material  excavated  was  a  stiff  blue  clay,  which  the  excavator 
dug  into  at  a  good  rate  of  speed.  According  to  the  contractor, 
if  there  is  sufficient  power  to  the  engine,  the  machine  works 
better  in  very  stiff  clay  than  in  a  softer  and  more  springy  and 
sticky  material. 

Boulders,   found   in   the   clays   of   all   the  middle   western 


gracial  deposits,  were  occasionally  encountered,  but  caused 
little  difficulty.  If  of  a  large  size,  the  machine  had  to  be 
stopped  until  the  stone  was  removed,  but  there  were  no  break- 
ages aside  from  an  occasional  tooth  on  the  buckets. 

The  layout  of  the  work  and  materials,  while  simple,  showed 
good  organization.  The  tile  were  placed  in  a  line,  all  on  one 
side  of  the  street  and  as  close  to  the  trench  as  possible  with- 
out being  in  the  path  of  the  excavator.  The  belt  conveyor, 
which  takes  the  excavated  material  from  the  buckets,  wis 
set  so  as  to  dispose  of  the  dirt  on  the  opposite  side  of  the 
road  from  the  tile.  The  operation  of  the  belt  conveyor  can 
be  seen  in  the  photograph.  It  is  24  inches  wide  and  of  a  length 
such  that  it  will  carry  all  of  the  excavated  material  a  suffi- 
cient distance  away  from  the  ditch  when  digging  maximum 
widths  and  depths.  It  can  be  adjusted  to  deliver  on  either 
side. 

The  engineer's  grade  stakes,  the  wheelbarrow  and  pails 
of  cement,  and  all  small  tools  and  accessories  were  kept  on 
the  opposite  side  of  the  trench  from  the  excavated  material, 
which  made  possible  an  orderly  and  speedy  progress  of  the 
work. 

Ahead  of  the  excavator  two  men  were  kept  busy  preparing 
the  surface.  Rubbish,  such  as  wire,  old  bed  springs,  logs  and 
other  odds  and  ends  likely  to  be  found  on  unimproved  and 
unused  streets  in  the  outlying  districts  of  the  city,  were  all 
removed  and  then  the  small  inequalities  in  the  ground  were 
levelled  up  by  planks  for  the  wheels  of  the  excavator  to  run 
on.  The  forward  wheels  are  34  inches  in  diameter  and  have 
plate  steel  tires  18  inches  wide.  Supporting  the  heavy  ladder 
end  are  "Corduroy  Grip"  tractions,  30  inches  wide  and  7  feet 
between  the  center  lines  of  the  end  sprocket  shafts.  The  sup- 
porting blocks  are  made  of  hardwood,  fitting  on  their  upper 
surfaces  into  steel  channels  and  shod  on  the  bearing  surface 
with  steel  plates.  The  pressure  between  the  supporting  blocks 
and  the  frame  of  the  excavator  is  taken  up  by  four  pairs  oT 
chilled  iron  rollers. 

Trench  bracing  and  pipe  laying  followed  close  behind  the 
excavator.  The  sheeting  consisted  of  2  by  10-inch  planks  about 
9  feet  long  placed  vertically  against  the  sides  of  the  trench 
at  intervals  of  from  4  to  5  feet,  sufficiently  close  to  keep  the 
stiff  clay  from  caving  in.  Two  adjustable  braces  were  put 
between  each  set  of  planks,  about  3  feet  from  the  top  and 
bottom  of  the  trench,  respectively. 

Pipe  laying  was  carried  on  less  than  10  feet  behind  the 
bracing.     The  excavator  can  be  adjusted  to  a  very  close  mar- 


METHOD  OF  LOWERING  PIPE  as  well  as 

depth  of  trench. 
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gin,  which  made  it  possible  to  lay  the  tile  on  the  bottom  of 
the  trench  with  practically  no  digging  or  filling  in  with  shovels 
to  bring  the  pipe  to  grade.  After  cementing  the  joints,  the 
pipe  was  immediately  covered  with  about  2  feet  of  earth, 
shovelled  in  from  the  top,  to  protect  the  tile  against  break- 
age, in  case  a  stone  or  heavy  iron  brace  should  accidentally 
fall  into  the  trench.  As  soon  as  this  was  done,  the  braces 
and  sheeting  were  removed  and  carried  ahead  to  be  used  again. 
Under  ordinary  working  conditions  about  a  dozen  braces,  cov- 
ering 50  to  GO  feet  of  trench,  were  in  place  at  one  time. 

Backfilling  of  the  trench  was  sublet  to  another  contractor 
at  a  price  of  5c  per  lineal  foot.    This  work  was  done  by  hand. 

The  construction  of  manholes,  catch  basins,  and  their  con- 
nections, was  included  in  the  contract.  This  necessitated  a 
good  deal  of  hand  excavation  and  the  services  of  two  brick- 
layers. Altogether  there  were  19  manholes  and  19  catch 
basins. 

When  a  manhole  location  was  reached,  the  two  ends  of  the 
tile  adjacent  to  the  manhole  were  laid  on  double  rings  of 
brick  to  preserve  their  grade  and  alignment.  Shovellers  then 
widened  out  the  sides  of  the  trench  to  a  sufficient  size  to  al- 
low the  standard  3-ft.  diameter  brick  manhole  to  he  built. 
The  bracing,  of  course,  had  to  be  left  in  at  this  point  until 
the  manhole  was  built  and  all  the  connections  were  made. 

The  organization  of  the  entire  crew,  exclusive  of  the  con- 
tractor, who  acted  as  foreman,  was  as  follows: 

Operator  on  excavator. 

Two  men  ahead  of  the  machine  preparing  surface. 

One  man  in  bottom  of  trench,  bracing. 

Three  men  on  top,  handing  down  braces  and  sheeting  and 
attending  to  the  top  brace. 

One  pipe  layer. 

One  man  cementing  pipe. 

One  man  lowering  pipe. 

One  man  delivering  pipe  to  man  lowering  same. 

Two  men  filling  in  2-ft.  covering  of  earth. 

Two  men  removing  braces  and  carrying  them  ahead. 

Average  of  four  men  engaged  in  miscellaneous  jobs,  such 
as  preparing  cement,  pumping,  delivering  brick,  etc. 

Two  bricklayers. 

The  operator  received  $8.00  per  day  and  the  bricklayers 
each  $10.00  per  day.  Skilled  laborers,  of  whom  there  were 
four  on  the  job,  received  $4.60  per  day  and  the  remaining 
common  laborers  $3.20  per  day.  A  day  consisted  of  eight 
hours. 

The  entire  job  of  2,640  feet  was  completed  in  about  nine 
working  days,  which  included  the  construction  of  all  manholes, 
catch  basins  and  their  connections  and  both  end  connections. 
This  figures  out  an  average  of  a  little  less  than  300  feet  per 
day.  The  best  day's  run  of  the  excavator  was  750  feet  in 
seven  hours  or  nearly  1  4-5  feet  per  minute. 

Fred  Courtney,  mason  inspector,  represented  the  city  of 
Chicago  on  the  job. 


Cost  of  Wood  Block  Paving  in  Findlay,  O. 

The  city  of  Findlay,  Ohio,  is  completing  its  wood  block 
paving  of  Main  street. 

This  job,  which  was  awarded  to  the  Brooks  Construction 
Co.,  Ft.  Wayne,  Ind.,  consists  of  approximately  12,290  square 
yards  north  of  the  Main  street  bridge  and  23,701  square  yards 
south  of  bridge. 

Bids  were  received  on  wood-block,  brick  and  sheet  as- 
phalt, the  contract  being  finally  awarded  in  favor  of  three- 
inch  Kreolite  lug  block  outside  of  car  tracks  and  to  brick  be- 
tween the  rails. 

"The  lug  blocks  we  are  using,"  states  H.  A.  Glathart,  city 
engineer,  "are  manufactured  under  the  specifications  of  the 
Jennison-Wright  Co.,  Toledo,  Ohio.     The  lugs  are  an  integral 


part  of  the  block,  extending  its  full  depth  in  the  direction 
of  the  grain.  The  lugs  on  the  side  of  each  block  separate 
the  courses,  making  a  good  strong  grip  for  the  hooks  of 
horses  and  the  chains  of  automobile  wheels.  At  the  same 
time  the  two  side  lugs  are  compressible,  absorbing  any  pos- 
sible transverse  expansion  or  swelling  and  preventing  the 
pavement  from  otherwise  following  the  line  of  least  resist- 
ance and  buckling.  The  lug  in  the  center  of  one  end  of  each 
block  is  pointed,  or  wedge  shaped,  so  that  it  acts  as  a  uni- 
form, collapsible  spacer.  This  lug  protrudes  V&  inch  from 
the  surface  of  the  block.  Pressure  exerted  by  the  swelling 
of  the  wood  is  concentrated  on  the  points  of  the  lugs,  grad- 
ually crushing  them  as  the  force  increases,  allowing  the 
pavement  to  expand  as  a  whole,  at  will,  within  itself,  with- 
out buckling.  The  end  lug  also  tends  to  prevent  transverse 
skidding  and  slipping.  These  blocks  are  treated  with  12 
pounds  of  oil  per  cubic  foot  of  timber  instead  of  with  18 
pounds  of  oil  per  cubic  foot  as  in  ordinary  rectangular  block. 
Not  only  does  this  treatment  effect  a  considerable  saving  but 
it  is  our  opinion  that  this  type  of  block  with  6  pounds  less 
treatment  per  cubic  foot  will  give  wear  results  equally  as 
satisfactory  as  a  heavier  treated  rectangular  block,  especial- 
ly since  the  lug  block  are  treated  with  the  improved  two 
stage  process." 

ITEMIZED    BIDS. 

Following  are  itemized  bids  of  the  two  lowest  bidders, 
viz:  Brooks  Construction  Co.,  of  Ft.  Wayne,  and  W.  W. 
Hatch  &  Son,  Indianapolis,  Ind.: 

NORTH    OF    BRIDGE    ON    MAIN    STREET. 

Brooks  Const.  Co.  W.W.Hatch  &  Son 

Ft.  Wayne,  Ind.  Indianapolis,  Ind. 

Price  Amount  Price  Amount 

Old  brick  rem.,  sq.  yds.  .  .12,294      $0.10  $1,229.40  $0.06  $737.64 

Excav.,    city,    cu.    yds 2,465          .33<  813.45  .35  862.75 

Excav.,   R.  R.,  cu.  yds 1,280          .37  473.60  .40  512.00 

New    sands,   curb.,    ft 2.000          .43  860.60  .38  760.00 

Curb,    redr.,    reset,    ft....    1.040          .14  145.60  .14  145.60 

Manhole    2      30.00  60.00  30.00  60.00 

4-in.    drain    tile,    ft 3,100          .03  93.00  .05  155.00 

New    inlets 10      15.00  150.00  14.00  140.00 

Old    inlets 20        5.00  100.00  4.00  80.00 

8-in.     sewer,     sp'ls.     ft....       600          .45  270.00  .40  240.00 

Limestone    edg.,     ft 400          .50  200.00  .40  160.00 

M.   H.  tops,  grade 10        5.00  50.00  3.00  30.00 

Extra    concrete,    cu.    yds.  .       200        3.50  700.00  4.50  800.00 

Track   drain   casfgs 30      15.00  450.00  12.00  360.00 

6-in.    sewer   complete 300          .45  135.00  .35  105.00 

$5,730.05  $5,147.99 

Paving,   city.   sq.  yds 9.084       

Paving,    R.    R.,    sq.   yds...  340       

Wood-block,    3-in.    Kreolite  2.18      19,803.12       

Wood-b'oek,    3-in.    lug 2.16      19,621.44  2.24      20.348.16 

Wood-block,    3-in.    rectang  2.18      19,803.12  2.29      20.S02.36 

Brick,     Met 1.67      15,170.28  16.5T2.SS 

Brick,    Wooster    1.69      15,351.96  1.82      16,532.88 

Brick     Big   Four    1.69      15,351.96  1.80     16.351.20 

Brick,    Hocking    1.68      15,261.12  1.79      16.260.36 

Brick,    Bolen     1.66     15,079.44  1.77      16.078.68 

Brick     1.69      15,351.96  1.80     16,351.20 

Brick     1.67      15,170.28 

Brick,    Met 1.67  15,170.28 

Brick.    Wooster    1.74  5.5S5.40  1.87        6,002.70 

Rrick     Bis    Four    1.74  5,585.40  1.85        5.938.50 

Brick]    Hocking    1.73  5,553.30  1.84        5.906.40 

Brick.  Bolen    1.71  5.489.10  1.82        5,842,20 

Brick         1.74  5,585.40  1.85        5,938.50 

Brick     1-72  5,521.20 

\V 1  block,  3-in.  Kreolite.  2.21  7,094.10 

Wood-block,    3-in.    lug    .  .  .  2.23  7,158.30  2.39        7.671.90 

Wood-block,    3-in.    rectang.  2.23  7,158.30  2.34        7;611.40 

Wood-block      26,543.87  27,314.75 

SOUTH    OF    BRIDOE    ON     MAIN     STREET. 

Brooks  Const.  Co.  W.W.Hatch  &  Ron 

Ft.  Wayne,  Ind.  Indianapolis,  Ind. 

Price  Amount  Price  Amount 

Old  Brick  rem.,  sq.  yds.  .  .23,701      $0.10  $2,370.10  $0.06  $1,422.06 

Excav.,   city,   cu.    yds 3,580          .33  1,181.40  .35  1,253.00 

Excav.,    R.    R..    cu.    yds...    1,789          .37  661.93  .40  713.60 

New    sandst.    curb,    ft 4.000          .43  1,720.00  .41  1,640.00 

Curb,    red,    reset,    ft 1,000          .14  140.00  .14  140.00 

4-in     drain    tile,    ft 6,000          .03  180.00  .05  300.00 

New    inlets    26      15.00  390.00  14.00  364.00 

Old  pipe  rep 20        5.00  100.00  4.00  SO. 00 

S-in.    sewer,    specials 600          .45  270.00  .40  180.00 

Limestone    edging 200          .50  100.00  .40  80.00 

M     H    tops,    grade 10        5.00  50.00  3.00  30.00 

Extra  concrete,  cu.  vds.  .  .        382        3.50  1.337.00  4.00  1.528.00 
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Track    drain    castings....         30      15.00  450.00      12.00  360.00 

8-in.     sewer    complete 600      45.00  270.00      45.00  270.00 

$9,220.43  $8,240.66 

Paving,   City,    sq.    yds 17,807 

Paving,  R.  R.,  sq.  yds....    5,834 

Wood-block,    3-in.    rectang.  2.18  3S.950.00        2.29      40,561.09 

Wood-block,   3-in.    Kreolite  2.16  3S.592.72        2.34      41,808.78 

Wood-block,    lug    2.18  38,950.06 

Brick,    Wooster    1.67  29,837.89 

Brick,    Big   Four    1.69  30,195.23        1.80     32,160.60 

Brick.    Dec.    Duty    „     „„ 

Brick     Hocking       1.68  30,016.56        1.79      31.9S1.93 

Brick'    Bolen 1.66  29,659.22        1.77      31,624.59 

Brick'    Med      1.69  30,195.23        1.80     32,160.60 

Brick'    Wooster    1.69  30,195.23        1.82      32.517.S4 

Brick,  Nelson    167  29,837.89 

Brick,    Met 1.72  10,034.48 

Brick,    Wooster    1.74  10,151.16  1.87  10.909.5S 

Brick     Big   Four    1.74  10,151.16  1.S5  10,792.90 

Brick'   Hocking     1.73  10,092.82  1.84  10,734.56 

Brick     Bolen     1.71  9.976.16  1.82  10.617.8S 

Brick     Med                   1.74  10,151.16  1.85  10,792.90 

Brick!    Nelson     1.72  10,034.48 

Wood-block,   3-in.   Kreolite  2.21  12,843.14 

Wood-block.    3-in.    lug    ...  2.23  13,009.82  2.39  13,946.26 

Wood-block,   rect 2.23  13,009.82  2.34  13,651.50 

Mr.  Daniel  Riedel.  S.  M.  P..  Toledo.  Bowling  Green  & 
Southern  Traction  Company,  in  commenting  on  the  use  of 
steel  ties  on  this  job  states:  "This  company  is  laying  100- 
pound  Trail  on  International  steel  ties  in  a  concrete  base. 
The  street  is  being  paved  with  brick  between  the  rails  and 
18  inches  outside  of  rails,  and  wood  block  to  the  curb.  This 
company  adopted  the  International  steel  tie  for  paved  street 
work  spaced  5  feet  6  inches  centers  for  the  following  reasons: 
Maximum  bearing  surface  for  rail,  perfect  gage,  and  reason- 
able cost.  The  sketch  at  the  top  of  the  page  shows  cross  sec- 
tion of  this  work  which  is  now  under  construction." 

The  tie,  above  referred  to  by  Mr.  Riedel,  is  similar  to  the 
steel  tie  construction  as  used  by  the  Cleveland  Railway  Com- 
pany on  the  Brooklyn  bridge,  Cleveland,  where  they  only  had 


TRACK  installed  by  the  Cleveland  Rail  way 
Company  on  Brooklyn  Bridge.  Cleveland,  Ohio,  us- 
ing International  steel  ties. 


four  inches  of  room  under  the  rail.  They  use  a  3-inch  chan- 
nel tie  and  their  standard  7-inch  T-rail.  This  tie  consists  of 
two  3-inch  channels  and  two  13  by  36  inch  plates,  5-16  inch 
thick  and  are  fastened  down  with  eight  clips.  This  bridge  is 
being  built  one-half  at  a  time  so  that  traffic  can  be  carried  on 
during  construction.  The  old  side  of  the  bridge,  which  is 
on  the  left  is  being  used  while  the  new  half  is  getting  ready 
for  traffic. 


/onf,tuJine/ Section  A/onj  df'/  . 
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The  above  drawing  illustrates  a  plan  of  rehabilitation  in 
paved  streets,  which  is  done  without  removing  the  old  con- 
crete base,  but  just  by  taking  out  the  old  wooden  ties,  trim- 
ming off  loose  ends  and  placing  in  the  steel  twin  ties. 


Motor  Fire  Apparatus  as  Philanthropist's  Gift  to 
Village 

With  the  widespread  knowledge  of  the  benefits  which 
come  from  adequate  fire  protection  it  is  not  often  necessary, 
nowadays,  for  local  fire  companies  to  do  long  without  equip- 
ment which  will  enable  them  to  cope  successfully  with  fire 
dangers  which  may  arise  in  their  community.  Let  it  be 
noised  about  that  the  fire  boys  are  going  to  make  an  effort  to 
secure  something  better  in  the  way  of  fire  fighting  equipment 
and  some  individual  or  group  of  citizens,  prompted  by  public 
spirit  of  the  worth-while  sort,  will  invariably  come  to  the 
rescue.  It  is  not  often,  however,  that  an  individual,  of  his 
own  initiative,  and  without  advance  play  for  public  plaudits, 
comes  forth  with  the  gift  of  a  handsome,  down-to-date  and 
efficient  motor  fire  apparatus  as  a  free  will  offering  in  token 
of  his  appreciation  of  the  good  work  the  fire  company  in  his 
home  town  has  done  in  the  past  and  as  a  stimulant  for 
a  continuance  of  their  best  efforts  in  the  future. 

To  J.  W.  Packard,  former  head  of  the  Packard  Motor 
Car  Co..  Detroit,  the  village  of  Lakewood,  N.  Y.,  where  Mr. 
Packard  makes  his  summer  home,  is  debted  for  a  down-to- 
date  motor  chemical  fire  apparatus  of  the  latest  and  most 
efficient  type.     On  August  25th,  during  a  fireman's  field  day 
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celebration  to  commemorate  the  laying  of  the  corner-stone  of 
a  handsome  new  town  hall  and  fire  station,  towards  the 
erection  of  which  Mr.  Packard  made  liberal  donations,  the 
complete  and  practical  Ford  chemical  truck  and  water  hose 
trailer,  shown  in  the  accompanying  illustration,  was  delivered 
to  Lakewood  Hose  Company  No.  1  as  a  complete  surprise. 

The  apparatus,  which  is  manufactured  by  The  Hallock 
Engineering  Company,  Cleveland,  Ohio,  consists  of  a  35-gallon 
Holloway  chemical  tank  of  Lake  Superior  copper,  with  hand 
chemicals,  200  feet  regulation  chemical  hose,  22-foot  extension 
ladder,  pike-pole,  crowbar,  fire-axe,  gas  searchlight,  complete 
facilities  for  prompt  recharge,  etc.,  all  mounted  in  a  neat  and 
compact  way  on  a  standard  Ford  model  T  chassis,  fitted  with 
oversize  non-skid  tires,  extra  heavy  rear  spring,  electric  light- 
ing equipment,  bumper  and  muffler  cut-out.  In  addition  a 
duplex  gear  trailer  with  capacity  for  600  to  800  feet  of 
standard  water  hose  is  provided.  This  trailer  is  so  coupled 
that  it  can  instantly  be  detached  from  the  power  car  at  the 
will  of  the  driver  by  pressure  on  release  pedal.  Being  of 
light  and  strong  construction,  having  ball-bearing  wheels  and 
pneumatic  tires,  it  possesses  the  ability  to  transport  its  full 
load  almost  without  noticeable  pull  on  the  power  car,  and 
this  combination  of  chemical  truck  with  water  hose  trailer 
brings  within  reach  of  every  town  and  village  a  modern,  self- 
propelled  fire  apparatus  at  an  exceedingly  reasonable  price. 

Mr.  Packard,  who  witnessed  a  demonstration  of  Lake- 
wood's  chemical  truck  upon  delivery  has  expressed  himself  as 
being  highly  pleased  with  the  promptness,  efficiency  and  ease 
of  operation  of  the  apparatus. 


Pneumatic  Drills  and  Rammers 
The  "Crown"  pneumatic  sand  rammer,  as  illustrated  by 
Fig.  1,  derives  its  name  from  the  fact  that  it  is  equipped  with 
the  Ingersoll-Rand  "Crown"  valve,  which  valve  is  made  of 
hardened  steel,  working  under  unbalanced  air  pressure  in  a 
hardened  steel  valve  box  clamped  between  the  cylinder  and 
the  head  block  of  the  tool. 

This  type  of  rammer  is  not  only  largely  used  in  concrete 
work,  but  for  such  special  purposes  as  tamping  concrete  and 
earth  around  water  mains.  The  following  figures  show  the 
results  of  observations  under  ordinary  conditions: 


LITTLE  DAVID  DRILL  reaming  rivet  holes 
New  Yark  aqueduct  pipe  line. 


RAMMING   EARTH   around   water   mains   for 
Board  of  Water  Supply,  New  York  City. 


Size  of  Cope 

Time  in 

Ramming 

Ratio  of  Per  Cent 

By  Hand     BySand  Rammer  Reduction  Time  Saved 

12'xl8"x  4" 

5  min. 

1  min. 

1:5               80 

12'xlS"xl0" 

10  min. 

1%  min 

1:6.6             85 

6'x  3"x  6" 

20  min. 

3  min. 

1:6.6             85 

6'x  6"x  8" 

35  min. 

8  min. 

1:4.4             77 

8'x  6"x  6" 

lhr. 

10  min. 

1:6                83 

7'x  3'xl2" 

1  hr.,  30  min. 

16  min. 

1:5.6             82 

15'x30"xlG" 

2hrs. 

27  min. 

1:4.4             77 

12'x  7'xl6" 

2  hrs.,  12  min. 

34  min. 

1:3.9             74 

87"xl59"xl0' 

4  hrs. 

40  min. 

1:6                83 

19"x90"xl5" 

8  hrs. 

lhr. 

30  min. 

1:5.3             81 

It  is  to  be  especially  noted  that  these  figures  include  not 
only  the  final  ramming,  but  the  more  careful  peining  as  well; 
and  the  total  time  covers  the  completed  job.  These  results, 
showing  a  ratio  of  advantage  of  machine  over  hand  ramming 
varying  from  1:3.9  to  1:6.6,  and  a  time  saving  of  74  to  85  per 
cent  may  be  considered  fairly  representative  of  the  reduction 
in  time  and  labor  cost  to  be  effected. 
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Mietz  Oil  Engine  Receives  High  Award  at  Panama- 
Pacific  Exposition 

We  are  informed  that  the  Superior  Jury  of  Awards  of 
the  Panama-Pacific  International  Exposition,  upon  revising 
the  award  of  Gold  Medal  recently  made  to  the  August  Mietz 
Machine  Works,  has  raised  said  award  from  Gold  Medal  to 
Medal  of  Honor,  in  the  Department  of  Machinery,  under  the 
classification  "Injection  Oil  Engines." 

The  exhibit  is  located  in  the  Machinery  Building,  and  in- 
cludes eight  examples  of  this  company's  design  and  con- 
struction, of  horizontal  and  vertical  oil  engines,  for  stationary 
and  marine  service,  being  one.  each  of  3h.  p.  horizontal;  18- 
h.  p.  horizontal  in  operation;  50-h.  p.  horizontal,  single 
cylinder;  75-h.  p.  vertical  3-cylinder,  in  operation  direct-con- 
nected to  generator;  9  by  10-inch  vertical  air  compressor  set; 
22-h.  p.  marine  5-cylinder;  60-h.  p.  marine  3-cylinder,  and 
200-h.  p.  4-cylinder,  in  operation  by  compressed  air. 

The  75-h.  p.  vertical  3-cylinder  unit  is  carrying  the  load 
for  the  transformer  exhibit  of  the  Thordarsen  Electric  Manu- 
facturing Company,  of  Chicago.  This  load  is  normally  20  to 
20  kw.  and  affords  an  excellent  opportunity  for  showing  the 
Mietz  &  Weiss  engine  under  load.  This  engine,  recently  over- 
hauled afetr  several  months  of  service  at  the  exposition, 
showed  a  surprisingly  small  amount  of  carbon  deposit  in  the 
combustion  spaces.  It  has  been  operating  every  day  on  fuel 
of  24°  to  28°  gravity,  with  perfect  success. 

Altho  the  internal  combustion  engines  have  not  heretofore 
been  used  in  large  size  to  any  great  extent  in  this  country, 
the  field  for  their  use  is  rapidly  widening,  and  they  are  find- 
ing favor  in  a  great  variety  of  industries  on  account  of  the 
low  fuel  cost,  entire  absence  of  "standby"  losses,  and  other 
operating  advantages,  which  result  in  marked  economy  as 
compared  with  even  the  most  efficient  steam  units. 

One  field  in  which  several  installations  of  the  Mietz  & 
Weiss  oil  engines  have  recently  been  made,  is  in  the  light 
ships  along  the  Atlantic  coast.  All  of  these  vessels  are 
equipped  with  power  for  furnishing  the  compressed  air  re- 
quired in  fog  signalling.  Several  others,  particularly  those 
located  in  the  most  exposed  stations,  are  also  equipped  with 
propelling  machinery,  this  having  been  found  necessary  in 
putting  the  ship  on  station  and  returning  her  to  her  repair 
base;  also  to  relieve  the  strain  on  the  mooring  chain  during 
heavy  weather. 

Until  within  a  few  years  steam  has  most  generally  been 
used  for  all  power  purposes  aboard  these  light  vessels.  Within 
the  past  two  years,  however,  few  or  no  light  vessels  have  been 
equipped  with  steam  power,  nor  have  steam  installations  been 
made  in  any  of  the  old  vessels. 

Five  ships,  namely,  Nos.  54,  96,  98,  101  and  102  have  been 
or  soon  will  be  equipped  with  the  Mietz  &  Weiss  oil  engines 
for  propulsion  purposes.  These  ships  also  carry  Mietz  &  Weiss 
engines  for  compressing  air  for  various  purposes  about  the 
ship,  such  as  operating  the  siren,  starting  the  main  engines, 
and  driving  winches,  windlasses,  fire  and  bilge  pumps. 

Light  ship  No.  54  developed  a  speed  of  8.1  knots  per  hour 
on  her  trial  trip,  with  the  engine  running  at  only  200  r.  p.  m. 
instead  of  its  normal  speed  of  240  r.  p.  m.  On  the  run  of  103 
miles  the  elapsed  time  of  light  ship  No.  54  was  12  hr.  45 
min.  with  a  fuel  consumption  of  approximately  9.2  pints  per 
h.  p.  hour.  The  report  of  the  inspector  in  charge  of  the  test 
shows  that  the  control  and  reversing  of  the  engine,  and 
maneuvering  of  the  ship  was  satisfactory  under  all  conditions. 
The  reasons  for  changing  from  steam  to  oil  engine  power  are 
mostly  from  the  standpoint  of  economy.  With  the  steam 
installation  it  is  necessary  to  maintain  full  boiler  pressure  at 
all  times  in  order  successfully  to  meet  emergency  conditions, 
whereas  with  oil  power,  the  engine  can  be  turning  over  and 
delivering  its  full  output  on  five  minutes'  notice. 

Of  the  United  States  light  vessels  mentioned  above,   Xos. 
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54,  9S,  101  and  102  are  equipped  with  Mietz  &  Weiss  direct- 
reversible  oil  engines  of  100,  150  and  200  h.  p.  These  engines 
are  of  the  two-stroke  cycle  type,  in  which  every  down  stroke 
of  the  piston  is  a  power  stroke.  The  fuel  is  sprayed  directly 
into  the  combustion  chamber,  shortly  before  completion  of 
the  compression  stroke.  In  marked  contrast  to  the  ordinary 
two-stroke  cycle  internal  combustion  engine  using  gasoline  as 
fuel,  there  is  no  loss  of  fuel  thru  crank  case  leakage  or  thru 
the  exhaust  ports.  A  very  efficient  and  sensitive  governor 
regulates  the  amount  of  oil  injected  at  each  stroke  in  direct 
proportion  to  the  load  on  the  engine. 

In  case  of  breakage  of  propeller  shaft  or  loss  of  propeller, 
engine  speed  will  not  rise  appreciably  above  normal.  For 
ordinary  maneuvering  purposes,  engine  is  controlled  by  a 
throttle  lever  on  the  governor.  Starting  and  reversing  are 
effected  by  means  of  the  S  &  W  distributing  valve,  which  is 
standard  equipment  on  all  of  the  larger  Mietz  &  Weiss  marine 
oil  engines  of  three  or  more  cylinders.  The  use  of  this  valve 
greatly  facilitates  maneuvering.  Throwing  the  lever  to  one 
side  starts  the  engine;  returning  it  to  the  center  stops  the 
engine,  and  throwing  it  to  the  other  side  reverses  the  engine. 
The  one  lever  positively  controls  the  fuel  injections  to  all 
cylinders,  while  the  speed  of  the  engine  is  controlled  by  the 
throttle  on  the  governor.  Since  by  use  of  this  distributing 
valve  the  direction  of  rotation  of  the  engine  shaft  itself  is 
reversed,  the  customary  clutch  and  reversing  gears  are  un- 
necessary, and  the  engine  and  propeller  shafts  are  coupled 
rigidly  together. 

Mietz  &  Weiss  direct-reversible  marine  oil  engines  are 
built  in  3,  4  and  6-cylinder  types,  ranging  from  45  h.  p.  to 
GOO  h.  p.,  and  are  manufactured  by  the  August  Mietz  Machine 
Works,  128  Mott  street,  New  York  City. 


Knox  Four-Wheel  Tractor  for  Fire  Apparatus 

The  Knox  Motors  Company,  of  Springfield,  Mass.,  one  of 
the  pioneers  in  the  field  of  motor-driven  apparatus,  have 
recently  perfected  and  placed  on  the  market  a  new  four-wheel 
tractor  for  fire  service.  Simplicity,  accessibility,  and  reliability 
have  been  the  keynote  of  the  design  thruout,  and  the  Knox 
Company  make  even  greater  claims  for  this  model  than  any 
they  have  heretofore  perfected.  Its  success  in  the  commercial 
world  is  already  assured,  and  its  value  for  fire  department 
service  is  already  recognized. 

While  the  principle  of  attaching  the  tractor  to  steamers, 
ladder  trucks,  aerials,  etc.,  is  the  same  as  on  the  three- 
wheel  tractor,  the  design  of  the  tractor  proper  has  been 
changed  materially.  Many  new  and  exclusive  features  have 
been  incorporated  in  this  new  model,  which  have  heretofore 
not  been  attempted  in  motor  vehicle  construction.  Among 
these  might  be  mentioned  the  patented  hydraulic  brakes, 
enabling  the  operator  to  exert  with  ease  tremendous  power 
on  the  rear  axle  drum;  the  differential  lock  with  which  the 
tractor  and  its  load  may  be  operated  in  bad  going  and  on 
slippery  places;  control  board  at  the  steering  column,  within 
easy  reach  of  switches,  fuses,  gages,  and  speedometer;  unique 
jack  shaft  brakes:  the  ease  of  adjustment  and  renewal  of 
shoes. 

The  motor,  while  retaining  the  overhead  feature,  is  of 
entirely  new  design  and  exhibits  some  clever  ideas.  It  has 
four  cylinders,  5-inch  bore  and  5%-inch  stroke,  and  is  capable 
of  pulling  its  load  over  the  steepest  grades  and  as  fast  as 
safety  will  permit  on  level  road. 

The  fifth  wheel,  or  trailer  platform,  is  made  of  unusual 
size,  and  is  so  constructed  as  to  fit  the  platform  of  any 
steamer,  ladder  truck,  or  other  form  of  apparatus.  More- 
over, in  coupling,  there  is  no  weakening  of  the  trailer  ap- 
paratus, no  riveting,  and  no  substitution  of  heavy  springs. 
The  connection  is  made  by  means  of  an  ordinary  king  bolt, 
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Narberth' s  Experience 
with  Tarvia — 


Woodside  Avenue,  Narberth,  Penna. 
ated  with  "Tarvia  B"  in  1914. 


Here  is  one  of  the  pretty,  residential 
streets  of  Narberth,  Penna.,  showing  a 
stretch  of  macadam  which  was  treated 
in  1915  with  "Tarvia  B"  to  make  it 
dustless,  durable  and  automobile- 
proof. 

"Tarvia  B"  is  a  coal  tar  preparation 
which  is  applied,  inexpensively,  with- 
out heating.  It  reinforces  the  top  sur- 
face of  the  macadam  and  adds  greatly 
to  the  life  of  the  roadway — so  much 
so  that  its  use  is  a  real  economy. 

Mr.  Edward  C.  Stockes,  Chairman  of 
the  Highway  Committee  of  Narberth, 
writes:  "The  50,000  yards  of  macad- 
am, treated  with  Tarvia  by  you,  has 


proven  very  satisfactory.  We  have 
found  it  a  big  saving  in  keeping  roads 
in  perfect  condition  and  settling  the 
dust.  The  best  recommendation  I  can 
give  is  to  compare  the  roads  not  treated 
with  those  already  finished  .  .  .which 
will  speak  for  themselves." 

That  order  of  50,000  yards,  executed  in 
1915,  came  as  the  result  of  a  test  which 
Narberth  made  with  Tarvia  the  pre- 
vious year.  We  predict  that  Narberth 
will  become  another  of  those  "Tarvia 
towns"  which  make  the  use  of  Tarvia 
a  steady  practice  year  after  year. 

Illustrated  booklets  on  request.  Ail  dress 
our  nearest  office. 


Special  Service  Department 


This  company  has  a  corps  of  trained  engin- 
eers and  chemists  who  have  given  years  of 
study  to  modern  road  problems. 
The  advice  of  these  men  may  be  had  for 
the  asking  by  anyone  interested. 


If  you  will  write  to  the  nearest  office  re- 
garding road  problems  and  conditions  in 
your  vicinity,  the  matter  will  have  prompt 
attention. 


BARRETT  MANUFACTURING  COMPANY 


Chicago       Philadelphia       Boston       St.  Louis       Cleveland       Cincinnal 

Birmingham       Kansas  City       Minneapolis       Salt  Lake  City       Seattle 

The  Patebson  Mfg.  Co..  Limited:       Montreal       Toronto      Win 

St.  John,  N.  B.       Halifax.  N.  S.       Sydney,  N.  S. 


Pittsburgh 
Peoria 
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KNOX      FOUR-WHEEL      TRACTOR      hauling 

steam  fire  engine. 


and  the  original  springs  are  preserved.  Both  these  points  are 
of  vital  importance,  and  are  not  found  where  the  rear  plat- 
form is  made  a  permanent  and  integal  part  of  the  fire 
apparatus   itself. 

The  advantages  of  Knox  detachability  need  only  to  be 
mentioned  to  be  appreciated.  In  case  of  accident  to  the 
motor  mechanism,  or  during  the  periodical  over-hauling 
necessary  on  all  motors,  the  fire  apparatus  itself  can  be 
quickly  detached  by  removing  the  king  pin.  Or,  at  the  dis- 
cretion of  the  fire  chief,  any  Knox  tractor  can  be  quickly 
transferred  to  some  other  fire  station.  And  in  towns  where 
there  is  one  steamer,  the  original  front  axle  can  be  preserved, 
and  in  case  of  an  unexpected  emergency,  the  change  back  to 
horse-drawn  methods  can  be  made  in  thirty  minutes.  In 
short,  the  Knox  fire  tractor  is  a  gasoline  horse,  handled  with 
even  greater  ease  than  fire  horses;  ready  to  be  shifted  imme- 
diately on  occasion;  capable  of  driving  as  fast  as  safety 
permits,  and  with  a  degree  of  braking  control  hitherto  unob- 
tained  on  high-speed  motor  vehicles. 

Full  equipment  is  furnished  with  this  new  model,  includ- 
ing the  well-known  Bijur  electric  starting  and  lighting  system; 
trailer  platform  complete;  two  electric  side  lamps;  one  electric 
tail  lamp;  one  electric  search  light;  Willard  storage  battery, 
6  volts,  1G0  ampheres;  electric  siren  horn;  Pyrene  fire  ex- 
tinguishers; speedometer;  complete  set  of  skid  chains,  etc. 

Several  options  are  given  on  the  tire  equipment,  standard 
sizes  of  which  are  34x5,  single,  front;  40x6,  dual,  rear. 


Trade  Notes 

An  interesting  chart  is  to  be  found  in  one  of  the  circulars 
about  electrical  prosperity  week,  which  is  November  29  to 
December  4,  1915.  It  shows  the  rapid  decrease  in  the  cost  of 
electric  lighting,  especially  since  the  introduction  of  the  Mazda 
lamp. 

At  the  Labor  Day  parade  held  in  St.  Louis,  on  September 
6,  1915,  first  and  second  prizes  were  put  up  for  the  best  con- 
structed trucks.  One  hundred  and  twenty-five  trucks  of  all 
styles  and  carrying  capacities  competed  in  this  parade,  and 
B.  A.  Gramm's  trucks,  manufactured  by  the  Gramm-Bernstein 
Co.,  of  Lima,  Ohio,  won  first  and  second  prizes.  This  line  of 
trucks  is  represented  in  St.  Louis  by  the  Best  Service  Truck 
Company. 


.  In  former  days,  all  the  celite  taken  from  the  Kieselguhr 
quarries  at  Lompoc,  Cal.,  was  hauled  to  the  drying  yards  by 
mule  teams,  and  eventually  the  finished  product,  silocel,  as 
well.  Motor  trucks  were  not  used  because  the  digging  away 
of  the  mountain  itself  makes  permanent  roads  impractical. 
A  2%-ton  Kissel  Kar  truck  was  put  into  service,  however,  and 
has  proved  itself  capable  of  taking  every  grade  and  every 
condition  of  loose  roadbed  without  pause,  moving  far  more 
rapidly  than  mule  teams  and  carrying  many  times  as  much. 


Trade  Publications 

The  Buckeye  Engine  Co.,  Salem,  O.,  will  send  circulars 
and  information  about  their  trial  offer  for  their  improved 
Buckeye  electric  blue  printing  machine  which  is  in  use  by 
over  1,200  firms. 

The  complete  line  of  best  products  in  steel  lath,  studs,  cor- 
ner protections  and  various  kinds  of  reinforcement  for  con- 
crete and  plaster  work  in  buildings  of  the  Trussed  Concrete 
Steel  Co.,  Youngstown,  O.,  is  shown  in  their  latest  circular. 

The  Hotchkiss  Lock  Metal  Form  Co.,  Binghamton,  N.  Y., 
have  issued  a  new  booklet  describing  a  job  in  which  their 
forms  were  used,  which  is  well  worth  reading. 

John  W.  Moore,  G07  Merchants  Bank  building,  Indianapolis, 
Ind.,  has  issued  a  circular  letter  concerning  his  system  of  air- 
lift pumping  for  city  and  town  water  supplies  from  wells. 

The  Snow  &  Petrelli  Mfg.  Co.,  New  Haven,  Conn.,  issue  a 
circular  descriptive  of  the  Universal  matchless  sewage  spray- 
ing nozzle. 

A  contractors'  service  bureau  has  been  opened  at  50  State 
street,  Albany,  N.  Y.,  maintained  by  Charles  F.  Murphy,  Jr., 
Inc.,  of  New  York,  and  McGuire  &  Co.,  Inc.,  of  Syracuse,  N.  Y., 
to  furnish  information  and  service  regarding  public  work 
done  by  the  state  of  New  York  and  the  details  of  contractors' 
information  on  their  business  relations  with  the  state  depart- 
ments, without  charge  to  those  having  contracts  with  the  state. 

The  Rigid  Tool  Holder  Co.,  Baltimore,  Md.,  send  a  booklet 
descriptive  of  the  device  from  which  they  derive  their  name. 

The  National  Tube  Co.,  distribute  generally  some  literature 
concerning  their  products  which  was  prepared  for  the  San 
Francisco  exposition.  An  index  of  National  bulletins  is  also 
received. 

The  Brownhoist  Shnable  patent  drag-line  bucket  is  the  sub- 
ject of  a  special  booklet  of  The  Brown  Hoisting  Machinery 
Co.,  Cleveland,  O.,  showing  all  the  steps  of  its  operation  in 
various  materials. 
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QUALITY  -  AND  -  SERVICE 

You  get  Both  in 

BITULITHIC 

This  name  stands  for  the  finest  monolithic  bituminous  construction  that  the  ingenuity 
of  man  has  yet  devised.  Bitulithic  represents  a  high  degree  of  "Quality,"  renders 
unfailing  "Service." 

We  could  build  Bitulithic  cheaper,  but  we  wont. 
We  would  build  Bitulithic  better,  but  we  can't. 

The  integrity  of  the  construction  of  Bitulithic  and  the  satisfaction  of  municipalities 
which  have  and  are  still  using  it,  far  outweigh  the  slight  increase  in  first  cost. 


Id  Macadam,  1915. 


In  these  days  of  frenzied  competition  in  the  paving  field,  we  believe  this  declaration 
of  principle  is  needed.  And  our  reputation  of  many  years'  standing  in  the  street 
paving  industry  will  back  it  up. 

Bitulithic  can  be  laid  as  satisfactorily  over  sound  macadam  foundation  as  over  con- 
crete foundation. 

Do  not  hesitate — investigate  at  once — specify  Bitulithic  and  have  a  pavement  which 
is  "Built  up  to  a  High  Standard  and  not  down  to  a  low  cost" — a  pavement  suitable 
under  varying  climatic  conditions  and  all  kinds  of  traffic. 

Write  today  for  illustrated  booklets — it  will  be  worth  your  while. 

Warren  Brothers  Company 

Executive  Offices:    BOSTON,  MASS. 


NEW  YORK,  N.  Y. 
50  Church  St. 


CHICAGO,  ILL. 
10  S.  LaSalle  St. 
NASHVILLE.  TENN. 
606  Independent  Life  Bldg. 


DISTRICT  OFFICES: 

ROCHESTER.  N.  Y.  LOS  ANGELES.  CAL  PORTLAND,  ORE. 

303  Main  St.,  W.  926  Calif.  Bldg.  Journal  Bldg. 

RICHMONO,  VA.  ST.  LOUIS,  MO. 

Virginia  Railway  S  Power  Bldg.  Railway  Exchange  Bldg. 


PHOENIX.  ARIZ. 
204  Noll  Bldg. 


CONTRACTING  NEWS 


AUTOMOBILES,     FIRE     APPARATUS. 

CONTEMPLATED    PURCHASES. 

Arora,  111. — Motor  pump  engine  is  asked 
by  Fire  Chief  Geo.   Rang. 

Fresno,  Cal. — $5,000  to  be  expended  on 
lire  equipment.     Alva  E.  Snow,  Mayor. 

Glendive,  Mont. — Purchase  of  fire  truck 
advocated.      Frank   J.    O'Malley,    Fire  C   le 

Klamath  Falls,  Ore. — Installation  of  small 
chemical  fire  fighting  aparatus  being  con- 
sidered. Population  5,000.  J.  D.  Mason, 
Mayor. 

Newburgh,  N.  T. — Bids  to  be  advertised 
at  once  for  3  pieces  motor  apparatus.  $18,- 
500  available.     John  B.  Corwin,  Mayor. 

Peru,  Ind. — Motor-driven  fire  apparatus 
recommended.     T.  M.  Doud,  Fire  Chief. 

Streator.  111. — Purchase  of  2  fire  trucks 
and  1  combination  patrol  and  ambulance 
voted  for.     Alfred  White,  Mayor. 

Victoria,  Tex. — Bond  issue  of  $30,000 
voted  for  improvement  of  fire  department. 
J.   H.  Fleming,  Mayor. 

Waukegan,  111. — Purchase  of  motor  fire 
truck  favored.     W.  W.   Pierce,   Mayor. 

Wooster,  Ohio. — Ordinance  passed  for 
bond  issue  of  $6,noO  for  purchase  ot  )  iri"ie 
combination  fire  truck  and  chemical  fire 
truck.     Forbes  Alcock,   Mayor. 


BIDS  REQUESTED. 

Kansas  City,  Mo. — Nov.  11th,  until  10  A. 
M.,  for  concrete  bridge  in  Twp.  47,  Jackson 
Co.  c.  c.  5  per  cent  of  bid.  Allen  C. 
Sutherland,  Co.  Surveyor. 

Marshall,  111. — Nov.  11th,  until  2  P.  M., 
for  1  steel  I-beam  bridge  on  reinforced  con- 
crete abutments  between  Parker  &  West- 
field  Twps..  Clark  Co.  Zane  Arbuckle,  Co. 
Highway    Supt 

New  Orleans,  La. — Until  Nov.  16th,  for 
viaduct  at  West  End  Lake  Shore  Park.  A. 
J.  Ricks,   Comnr.,   Dept.  of  Public  Finances. 

Parma,  Idaho. — Until  Nov.  22,  for  steel 
bridge  on  concrete  foundation  over  Bo  se 
river.  Estimated  cost  $16,000.  Inland  E"- 
gineering  Co.,  Engrs..  Caldwell.  L.  C. 
Knowlton,  Co.  Clk. 

CONTRACTS  AWARDED. 

Detroit.  Mich. — To  Geo.  Cook,  city,  tem- 
porary bridge  of  wood  and  steel  construc- 
tion at  $92,225. 

Indianapolis,  Ind. — To  Dunn-McCarthy 
Co.,  Chicago,  bridge  over  Fall  creek  at  Me- 
ridian   St.   at  $146,000. 

Lafayette,  Ind. — To  West  &  Jamison,  city, 
steel  bridge  over  Wildcat  Creek,  near  Dav- 
ton.  at  about  $11,000. 

CONTEMPLATED    WORK. 

Buffalo,  N.  Y. — Plans  being  considered 
for  Harlan  Ave.  viaduct.  Estimated  cost 
$400,000.     Louis  P.  Fuhrmann,  Mayor. 

Cardiff,  Cal. — Plans  being  completed  for 
reinforced  concrete  bridge,  estimated  to  cost 
$10,000.     J.  Butler,  Co.  Surveyor. 

Cloverdale,  Cal. — Two  bridges,  1  at  Main 
St.  and  1  at  3rd  St.,  being  planned.  Ad- 
dress Town   Board. 

Guthrie.  Okla. — Plans  prepared  for  bridge 
over  Cimmaron  river  near  this  city,  to  cost 
about  $18,000.      J.   A.   Rankin.   Co.'Engr. 

Hartford  City.  Ind. — New  concrete  bridge 
at  Spring  St.  being  considered.  Wm  liar- 
ley.    City   Engr. 

Knoxville.  Tetin. — New  Gay  St.  viaduct 
over  railroad  tracks  and  extending  from 
Vine  Ave.  to  Depot  Ave.  favored.  John  W 
Flenniken,  Comnr.  John  E.  McMullen, 
Mayor. 

Lynchburg,  Va. — Bids  to  be  received  soon 
for  bridge  across  James  river,  estimated 
cost  $250,000.  B.  H.  Davis.  Consulting 
Entrr.,   7   Batten'   Place.   New   York   Citv. 

Marshall,     Tex. — Bond     issue    of     $50, 

for  steel  or  concrete  viaduct  wi'l  be  voted 
on  at  an  early  date.  T.  E.  Hillianl,  City 
Engr. 

Rensselaer.  N.  Y. — Plans  prepared  for 
state  highway  bridge  over  Hudson  river 
between  this  citv  and  Albany.  Appropria- 
tion of  $2,500  000  being  considered.  Join, 
E.  Lape,  Archt  .  Riverside  Ave. 

Richmond.  (Vri  — Plans  prepared   i 
viaduct  over  Atchison.   Topeka  &   Santa   FP 
Railwav  at  16th  St.     Estimated  cost  $10,000 
M    D.  Chapman,  City  Engr. 


BUILDINGS. 

BIDS  REQUESTED. 

Berkeley,  Ohio. — Nov.  13th,  until  noon, 
for  school  bldg.  M.  C.  Deppman,  Clk.  Bd.  of 
Educ.  .  Schrieber,        Beelman,       Archts., 

Toledo. 

Buffalo,  N.  Y.— Nov.  16th,  until  11  A.  M., 
for  erecting  hospital  bldgs.,  West  Farm  Site 
for  city.  c.  c.  20  per  cent  of  bid.  Thos.  W. 
Jordan,  Secy.  Hospital  Comnrs. 

Chillicothe,  111.— Nov.  17th,  until  2  P.  M., 
for  1  story  and  basement  library  bldg.  c.  c. 
5  per  cent,  of  bid.  Mrs.  Lillian  C.  Carroll, 
Secy.  Bd.  of  Dir. 


CONTRACTS  AWARDED. 

Coleraine,  Minn. — To  F.  S.  Spencer,  Min- 
neapolis, genral  contract  for  public  school. 
Estimated  cost  $25,000. 

Elizabeth,  N.  J. — To  John  Lowry,  Jr., 
New  York,  addition  to  Winfield-Scott  school 
bldg.  at  $S4,S77  ;  to  Piper  Bros.,  Trenton, 
plumbing  contract  for  same  at  $14,400. 

Jefieifcon,  In"  i. — To  Kowas  Constr.  Co., 
Onawa,  Green  Co.,  court  house  at  $129,872. 

Marion,  Ohio. — To  W.  C.  Handshy  &  Son, 
Zanesville,  O.,  high  school  bldg.,  at  $84,773. 

Monmouth,  111. — To  English  Bros.,  Cham- 
paign, 111.,  general  contract  for  city  hall. 
Bid  $37,500. 

Paris,  Tex. — To  J.  W.  White,  citv,  annex 
to  high  school  bldg.  at  $26,800. 

Rock  Rapids,  Iowa. — To  A.  M.  Wold 
Constr.  Co.,  Brookings,  S.  D.,  Lyon  Co.  court 
horse  at  $107,300. 

Washington,  Ind. — To  T.  Frank  Willis. 
Yincennes,  Ind.,  city  hall  at  $20,900,  ex- 
clusive of  wiring,   heating  and  plumbing. 

Auburn,  Ind. — Remodeling  of  present 
school  bldg.  or  rebuilding  being  considered. 
Address  Bd.  of  Educ. 

Belh'ngham,  Wash. — Contract  will  be  let 
about  Dec.  1st,  for  Bellingham  High  School. 
Estimated  cost  $120,000.  T.  F.  Doan, 
Archt..  city.  Heath  &  Gove.  Archts.  Asso- 
ciate. Tacoma,  Wash. 

Bristol,  Tenn. — Bond  issue  of  $60,000  for 
high  school  bldg.  will  be  voted  on  shortly. 
Address  Board  of  Educ. 

Brownwood,  Tex. — Plans  being  prepared 
for  addition  to  present  court  house.  Esti- 
mated cost  $20,000.     Address  Co.  Comnrs. 

Decatur,  Ala. — High  school  bldg.  being 
considered.     .Address  Bd.  of  Educ. 

Erie,  Pa. — Preliminary  plans  being  made 
for  Academy  High  School.  Bond  issue  of 
$1,000,000  will  be  voted  on  shortly  for  3 
school    bldgs.      W.   J.    Flynn.    Business   Mgr. 

Garrett  Ind. — Remodeling  of  old  school 
bldg.  or  construction  of  new  bldg.  being 
considered.  Either  will  cost  between  $20,- 
000  and  $40,000.     Address  Bd.  of  Educ. 

Geneva,  111. — All  bids  reiected  for  six- 
room  brick  grade  school  bldg.  New  plans 
being  prepared  and  bids  again  asked.  Cost 
not.  to  exceed  $3  0,000.     Address  Bd.  of  Educ. 

Georgetown,  Ky. — Bond  issue  of  $88  000 
to  be  voted  an  Nov.  2nd,  for  school  bldg. 
Address  Bd.  of  Educ. 

Gra"d  Rands.  Mic'- — *>!».-«  '  -in-  mide 
for  addition  to  Union  high  school.  Address 
Bd.  of  Educ. 

Indianapolis,  Ind. — .Additions  to  3  school 
bldgs.  recommended.  Probable  cost  $100.- 
000.     John  E.  Cleland.  Business  Dir. 

Joliet.  111. — Plans  completed  for  Eastern 
've.  high  school  bldg.  Estimated  cost  $40,- 
000.      IT.   E.   Hewitt.  Archt.,  Peoria. 

Lake  Charles,  La. — Bond  issue  of  $125,- 
voted  for  '"-li  school  bldg.  recently.  Ad- 
dress Bd.   of  Educ. 

Lakewood,   Ohio. — Bond   issue  of   $500,000 

on  Nov.   2nd.     Address  Bd.  of  Educ. 

Milford.  Conn. — Plans  completed  for  mu- 
nninal  bldg.  Bids  to  be  received  shortly. 
Address   Bldg.   Comm. 

Minneapolis,  Minn — Addition  to  South 
'  iL'h  school  beins:  considered.  Estimated 
post  S175.000.     Address  Bd.  of  Educ. 

Mont.clfl.ir,.  N.  J. — Remodel'ng  high  school 
cost  $50,000  planned.  Address  Bd.  of 
Educ. 

Palestine.  Tex. — Bids  to  be  received 
s'ortlv  for  high  school.  Estimated  cost 
$100,000.  Sanguinet  &  Staats.  Archts., 
Fort  Worth. 

Paterson,  N.  J. — Contract  will  be  awarded 
about  Jan.  1st  for  4-story,  1l5x75-ft.  school 
i"  Riverside  section.  Estimated  cost  $200.- 
000.     Fred  W.  Wentworth.   Archt..  citv. 

Dauls>M'rn.  x.  J. — Plans  completed  for 
cbonl  bids-,  for  citv.  Clvde  S.  Adams, 
ArcM...    1500  Arch  St..   Philadelphia.   Pi. 

Rochester.    Mich. — Bond    issue    of    $25,000 


voted  for  new  high  school  bldg.  Address 
Bd.  of  Educ. 

Salem,  Mass. — Bids  will  be  received  about 
Dec.  for  9-room  brk.  addition  to  school.  Es- 
timated cost  $75,000.     Address  Bd.  of  Educ. 

Swink,  Colo. — Site  purchased  for  town 
hall.     Estimated  cost  of  bldg.  $4,000. 

Topeka,  Kans. — Plans  made  for  Junior 
high  and  grade  school  at  5th  and  Lincoln 
Sts.  Estimated  cost  $100,000.  L.  N.  Pen- 
well,   Clirnin.    Bldg.  .Comm. 

'CONTEMPLATED  WORK. 

Detroit,  Mich. — Erection  of  5  or  6-story 
school,  to  cost  $350,000,  being  considered. 
Dr.   Chadsev,   Supt.   of  Schools. 

Warwood,  W.  Va. — Bond  issue  of  $65,000 
for  high  school  bldg.  and  $20,000  for  grade 
school  to  be  voted  on  Nov.  30.  Jos.  Evans, 
Supt  of  Schools. 

Wilkinsburg,  Pa. — Plans  being  prepared 
for  2-storv,  fireproof  school.  Estimated 
cost  $30,000.  Ingham  &  Boyd,  Archts.. 
VandergTift    Bldg.,    Pittsburgh. 


GARBAGE    DISPOSAL. 

CONTEMPLATED  WORK. 

Kansas  City,  Mo. — Construction  of  gar- 
bage reduction  p'ant  prooo  \  Cost  $400.- 
000.  Time  for  receiving  bids  not  yet  set. 
H.  L.  Jost.  Mayor. 


LIGHTING. 
CONTEMPLATED  WORK. 

Fairbolt,  Ala. — Town  plans  to  take  over 
water  system  and  install  electric  light  plant 
Estimated  cost  $12,000. 

Lyndon,  Ky. — Installation  of  street  light- 
ing system  being  planned. 

Rock  Falls,  111. — Bond  issue  of  $5,500  will 
be  voted  on  Nov.  16th  for  electric  lighting 
system.     A.  A.  Thome.  Mayor. 


ROADS    AND    PAVEMENTS. 


BIDS  REQUESTED. 

Albany.  N.  Y. — Nov.  11th,  until  1  P.  M., 
for  state  highway  construction,  c.  c.  5  per 
cent,  of  bid.  Edwin  Duffy,  State  Highway 
Comnr. 

Beaumont,  Tex. — Until  Nov.  19th.  for  11 
miles  of  road  construction  linking  Harding- 
Liberty  &  Jefferson  counties.  Address  Co. 
Comnrs. 

Bloomfield,  N.  J. — Nov.  15th,  until  8  P. 
M.,  for  12.000  lin.  ft.  5-inch  bv  16-inch  Blue- 
s'one  curb  in  Broad  St.  and  6,000  lin.  ft. 
combined  concrete  curb  and  gutter  in  New- 
ark Ave.  c.  c.  $300  and  $200.  Raymond 
F.  Davis,  Town  Clk. 

Bound  Brook,  N.  J. — Nov.  19th,  until  8  P. 
vr.,  for  asphalt  blk.  pavement  on  portion  of 
Main  St.  c.  c.  $1,000.  Stanley  Branpton. 
Boro  Clk. 

Cincinnati,  Ohio. — Nov.  19t>\  until  noon. 
'it  imorovement  of  Summitt  Ave.  from 
Canal  to  Reading  Pike.  c.  c.  SI. 000.  Fred 
FJ,  Wesselman,  Pres.  Bd.  of  Hamilton  Co. 
Comnrs. 

Cleveland  Heights,  Ohio. — Nov.  15th,  until, 
noon,  for  grading,  draining  and  paving 
Corvdon  rd..  Cottage  Grove  Drive  and  Essex 
rd.  with  brk..  aspha't  or  macadam  and  con- 
structing sidealks  on  Sonierton  rd.  c.  c.  16 
per  cent,  of  bid.  H.  H.  Canfield.  Village 
Clk. 

Cleveland  Heights.  Ohio. — Nov.  15th,  until 
noon,  for  grading,  draining  and  naving  with 
hrk.  asolralt  or  macadam.  Coleridge  rd.  and 
Corvdon  rd.  c.  c.  10  ner  cent,  of  bid.  H. 
II.   Canfield.  Village  Clk. 

Shaker  Heights.  Ohio. — Nov.  30th.  until 
noon,  for  improvement  of  South  Woodland 
rd.  c.  c.  10  per  cent,  of  bid.  Carl  A. 
Pa'nier,   Village  Clk, 

Oreensburt'h.  Pa  — I'ntil  No.  15.  for  about 
46.200  sq  vds.  brick  paving,  52.S40  l'n.  ft. 
concrete  curbin"  and  1.600  lin.  ft.  of  pine 
,.n  tiarriscn  Pitv-Fxnort  rond  ;  for  in. 925 
so.  vds.  brick  paving.  12.290  lin.  ft.  con- 
crete curbing  and  470  lin.  ft.  pipe  on  Heola- 
Hnrst  School  House  road  in  Penn  and 
Franklin  Twps.     John  Sell.  Co.  Comotroller. 

Lincoln.  Neb. — Until  Nov.  15.  for  pavins 
P  strict  No.  'i  Estimated  rnst- — for  S-in. 
fibre  brick  $47,300.  for  aspi-altic  co-ere'o 
Ji2  650  and  for  brick  block  $50,630.  H.  E 
Wells,   Co.   Clk. 

.Voi'omJpr,  /fl/.i 


MUNICIPAL    ENGINEERING 


Pacific  Exposition. 


A  Wonder  of  Wonders 


••it 

the 
Yal 


EVERY  American  should  feel  it  a 
duty  as  well  as  a  privilege  to  visit 
the  Panama-Pacific  Exposition  and 
view  its  never-equaled  exhibits  of 
achievements  in  Art,  Science  and 
Industry. 

In  all  this  assemblage  of  wonders, 
combining  the  highest  accomplish- 
ments of  creative  genius  and  mechan- 
ical skill,  there  is  none  more  wonder- 
ful than  the  exhibit  of  the  Bell 
Telephone  System. 

Here,  in  a  theatre  de  luxe,  the 
welcome  visitors  sit  at  ease  while  the 
marvel     of    speech     transmission     is 


the  most  beautiful  and  inspiring  Exposition 
:ld  has  ever  seen."— President  Hadley  of 
speaking  of  the  Panama-Pacific  Exposition. 

pictorially  revealed  and  told  in  story. 
They  listen  to  talk  in  New  York, 
three  thousand  miles  away;  they  hear 
the  roar  of  the  surf  on  the  far-off 
Atlantic  Coast;  they  witness  a  dem- 
onstration of  Transcontinental  teleph- 
ony which  has  been  awarded  the 
Grand  Prize  of  Electrical  Methods  of 
Communication . 

This  Transcontinental  Line  has 
taken  the  thought,  labor  and  ingenuity 
of  some  of  the  greatest  minds  in  the 
scientific  world.  Yet  it  is  but  a  small 
part  of  the  more  wonderful  universal 
service  of  the  Bell  System,  which 
makes  possible  instant  communication 
b-tween  all  the  people  of  the  country. 


AMERICAN    TELEPHONE   AND  TELEGRAPH    COMPANY 

AND    ASSOCIATED     COMPANIES 
One  Policy  One  System  Universal  Service 


MUNICIPAL    ENGINEERING 


C(  'NIK  ACTS    A  WAR]  >ED. 

Cincinnati,  Ohio. — To  Henkel  &  Sullivan, 
citv.  resurfacing  W.  6th  St.  with  granite 
at   $80.91S.50. 

Columbus,  Ohio. — To  Parrish  &  Bates. 
Dayton,  reinforced  concrete  pavement  on 
section  R  of  Cleveland  road  in  Franklin 
Twp    al   $24,180. 

Findlav,  Oliio. — To  C.  B.  Hall&  Son.  brk 
pavement  on  Park  St.  at  $3,184.98  and  on 
Mound  St.  at  $2,310.20. 

Fort  Wayne.  Ind. — To  Moellering  Constr. 
Co,  city,  grading  and  macadamizing  Rudi- 
sill    blvd.    at    $25,43)5.97. 

Marshall.  Texas. — To  The  Bert  Halm 
Constr.  Co..  Dallas,  concrete  pavement  on 
Bast  Houston  Ave.  at  $1.62  per  ft.  for  27-ft. 
section  and  at  $1.19  per  ft.  for  24-ft.  section. 

New  Albany,  Ind. — To  W.  F.  Woodruff. 
Louisville,  Kv„  10,500  ft.  Grant  line  rd.  at 
$13,987. 

Philadelphia,  Pa. — To  Union  Paving  Co., 
citv.  asphalt  pavement  on  Jasper  St.  at 
$10,978  55  and  on  Linley  Ave.  at  $11,126.43. 

Seattle.  Wash. — To  R.  G.  Stevenson,  city, 
asphalt  pavement  on  Green  St.  at  $103,303  : 
to  McDonald  &  Jones,  city,  grading  24th 
Ave.   south   at    $15.54S. 

South  Bend.  Ind. — To  Harry  N.  Barnes, 
citv.  bituminous  macadam  pavement  on 
Leeper  Ave.  at  $12,437. 

Toledo,  Ohio. — To  H.  P.  Stretcher  Co.. 
citv.  Trinidad  pitch  lake  asphalt  on  Ontario 
St.   at   $30.186.S8. 

CONTEMPLATED  WORK. 

Atchison,  Kans. — Contract  will  be  let 
about  March  1st,  for  paving  Main  St.  with 
brick  blocks,  with  asphalt  filler,  about  4,000 
sq.  yds. ;  also  about  3,000  so.  yds.  on  Ninth 
St.     Frank  F.  Altman,  City  Engr. 

Detroit.  Mich. — Paving'  of  Drexel  Ave. 
and  Lynn  St.  with  asphaltic  concrete  on  con- 
crete foundation  being  urged.  Probable 
cost  $14,000.  Mr.  Fenkell.  Comnr.  of  Public 
Works. 

EI  Paso,  Texas. — Bond  issue  of  $300,000 
for  road  construction  in  El  Paso  county, 
voted  recently. 

Park  City.  Tenn. — Plans  being  prepared 
for  paving  Magnolia  Ave.  Probable  cost 
$100,000.     W.  A.  Davis.  Mayor. 

Peoria,  III. — Widening  of  Knoxville  Ave. 
from  Main  St.  to  Hamilton  St.  from  33  ft. 
to  60  ft.  wide  planned.  Estimated  cost 
$75,000.  Ordinance  passed  requiring  2  miles 
sidewalk  construction.  S.  W.  Eckley. 
Comnr.  of  Public  Works. 

Richmond,  Ind. — About  $100,000  will  be 
expended  for  street  imnrovements  during 
1916.     Wm.  J.  Robbins.  Mavor. 

Starke.  Fla. — Bond  issue  of  $16,000  voted 
for  paving  work.  McCreary  &  Co.,  Engrs., 
Atlanta,  Ga. 

St.  Paul.  Minn. — Ordinance  passed  for 
paving  11th  St,  Jackson  to  Cedar.  Material, 
creosoted  wood  block.  Probable  cost  $15,- 
150.     Oscar  C'ausen.  City  Engr. 

Topeka,  Kans. — Paving  Kent  rd.  with 
macadam  and  curbing  with  concrete  planned 
for  next  spring.  About  22.300  sq.  yds. 
Walter  J.  Arnold.  Co.  Engr. 

Winchester,  Ky. — $25,000  bond  issue  be- 
ing considered  for  turnpike  construction  in 
Powell    Co.      Address   Co.    Comnrs. 


SEWERS. 

BIDS    REQUESTS!*). 

Greenwich.  N.  Y. — Nov.  14.  until  2  P.  M., 
for  sewer  construction  in  Elm  Ave..  Main 
and  Bridge  Sts.  c.  c.  $500.  Arthur  H  Wil- 
cox. Pres.  Bd.  of  Trustees. 

Marion.  Ohio. — -Nov.  24th.  until  noon,  for 
sanitary  sewer  and  cellar  drain  in  Gill  Ave.  ; 
sanitary  and  storm  water  sewer  in  Herman 
St  and  storm  water  sewer  in  Senate  St. 
c  c.   $100.     J.   H  Cheney.  Dir.  of  Pub.   Ser. 

Oakland,  Iowa. — Until  Nov.  23rd.  for  13.- 
500  ft.  sewers.     Elvin  W.  Wentz,  Citv  Clk. 

Vermi'lion,  Ohio. — Nov.  18th,  until  noon, 
for  sanitary  sewer  system  and  sewage  dis- 
posal plant,  c.  c.  1  per  cent,  of  bid.  F. 
W.  Wakefield,  Mavor.  Morris  Knowles, 
Engr.,  2541  Oliver  Bldg..  Pittsburgh.  Pa. 

Sandusky,  Ohio. — Nov.  IS.  until  noon,  fc- 
intercepting  sewer  No.  2.  Estimate!  enc?f 
$98,000.  c.  c.  J5.000.  John  J.  Molter.  D'r. 
of  Public  Service. 

CONTRACTS  AWARDED 

Albemarle,  N.  C. — To  Acme  Plumbing  Co  . 
Charlotte,    sewer  system   at   "J20.O79 

Beaumont.  Texas. — To  H  W.  Cardwell 
Construction  Co..  Texarkana,  sewer  con- 
struction at    $21,716.95. 

Brooklyn.  Iowa. — To  Public  Service  Con- 


struction Co..  Omaha,  Neb.,  sewer  system 
and  disposal  plant  at  $22,194  and  $10,274. 

Cincinnati.  Ohio. — To  Worth  &  Blessing, 
city,   sewers  in  dist.   Xo.   6  at  $30,829.75. 

Forest  Grove,  Ore. — To  The  Elliott 
Constr.  Co..  302  McKay  Bldg..  Portland, 
Ore.,    sanitary   sewer   system   at    $58,448. 

Kent,  Ohio. — To  William  Hunt  &  Sons 
Co.,  Akron,  sanitary  sewer  system  at 
$11,554.75. 

Rochester,  N.  Y. — To  Whitmore  Rauber 
&  Yicines.  city.  Thomas  creek  overflow 
sewer  at  $15.S03  ;  to  Frank  Laohiusa.  city. 
Clinton  Ave.  north,  sewer  at  $8,722. 

San  Bruno.  Cal. — To  Chas.  J.  Lindgren, 
Monadnock  Bldg.,  San  Francisco,  storm 
sew  ers  at  $15,600. 

Santa  Cruz,  Cal. — To  Howard  Construc- 
tion Co..  Oakland,  sewer  constr.,  etc.,  at 
$40,994.54. 

Seaside  Park,  N.  J. — To  Cantrell  Constr. 
Co..  21st  and  Sedgely  Ave.,  Philadelphia, 
sewers  and  sewage  disposal  plant  at  $21,902. 

Seattle,  Wash. — To  Del  Guzzo  &  Co.,  city, 
sewer  in  50th  Ave.,  n.e.  at  $6,191. 

Stockton,  Cal. — To  A.  B.  Munson  &  Sons, 
citv,  concrete  storm  sewer  on  North  St  at 
$26,007.75. 

Stockton,  Cal. — To  Tibbitts  Pacific  Co.,  16 
California  St.,  San  Francisco,  storm  water 
sewer  in  east  end  at  $14,330;  to  D.  Bishop, 
city,  sanitary  sewers  in  South  and  Eddison 
St  at   $16,419. 

CONTEMPLATED  WORK. 

Ceredo,  W.  Va. — Bond  issue  of  $55,000 
for   sewer  system  will   be  voted   on  Nov.    6. 

Columbia,  S.  C. — Bond  issue  of  $300,000 
voted  for  sewer  system.  L  A.  Griffith, 
Mayor. 

Evanston,  III. — 3  sewer  systems  in  s.  w. 
part  of  city  ordered.  Estimated  cost  $180,- 
000.     H.  P.  Pierson,  Mayor. 

Hoboken,  N.  J. — Bids  will  be  received 
shortly  for  2  trunk  sewer  system.  Estimated 
cost  $500,000.  Jas.  Fuertes,  Engr.,  132 
Nassau  St.  New  York  City. 

LaGrande,  Ore. — Plans  being  prepared  for 
sewer  system  for  South  LaGrande.  L.  D. 
Howland.  City  Engr. 

Lancaster,  Texas. — $15,000  bonds  voted 
for  sanitary   and   storm   sewers. 

Odessa,  Mo. — Plans  being  prepared  for 
sewer  system.  Black  &  Veatch,  Engrs.,  507 
Interstate   Bldg.,   Kansas  City,   Mo. 

Seattle,  Wash. — Sewer  in  Jackson  St. 
planned.  Estimated  cost  $5,500.  A.  H. 
Dimoek.   City  Engr. 

South  Orange,  N.  J. — Plans  prepared  for 
storm  sewer  system  for  Maplewood  section 
in  South  Orange  Twp.  Estimated  cost  $61.- 
400.     Edmond  R.  Halsey.  Twp.  Engr. 

St  Cloud.  Fla. — Installation  of  sewer  sys- 
tem planned.     Fred  D.  Kenny,  City  Clk. 

Syracuse,  N.  Y. — New  sewers  for  eastern 
section  to  cost  $185,000.  W.  T.  Wooley. 
Citv  Engr. 


WATER  WORKS. 

BIDS   REQUESTED. 

Clarksburg,  W.  Va — Nov.  26th.  until 
noon,  for  2  gas  engines  and  2  pumps  at 
pumping  station,  c.  c  $300.  Scotland  G. 
Hvland,  Secv.  Water  Works  &  Sewerage  Bd. 

Wntnor  City,  N.  J. — Nov.  22nd.  until  8 
P.  M..  for  artesian  water  works  plant,  c.  c. 
5  per  cent,  of  bid.  E.  Steelman  Royal, 
Citv   Clk. 

West  Frankfort.  111. — Nov.  22nd.  until  7 
P.  M.,  for  municipal  water  supply  plant, 
c.  c.  10  per  cent,  of  bid.  Orid  Dorris, 
City  Clk. 

CONTRACTS  AWARDED. 

Attica.  Kans. — To  Bickel  Construction 
Co..  Kansas  Citv.  Mo.,  water  and  electric 
light  systems  at   $29,800. 

I.umberton,  N.  C. — To  Tucker  &  Laxton. 
Charlotte,  installation  of  water  works  and 
electric  light  system  at   $21,300. 

Miller.  Ind. — Following  contracts  for  mu- 
"!c'pal  water  plant  awarded  :  To  National 
Tube  Co.,  pines  and  hydrants.  $6,254.85  ; 
to  Shea  &  Co.,  Hammond,  laving  water 
nines.  $3,069.60  ;  to  Chicago  Bridge  &  Iron 
Works.    Chicago,    110-ft.    stand    pipe.    S2.785. 

Mt.  Olive.  N.  C. — To  the  Morehead  City 
Phimbing  Co.,  laying  about  2  miles  water 
mains  at   about  $10,000. 

CONTEMPLATED  WORK. 

Beebe.  Ark. — Installation  of  water  works 
system  to  cost  about  $15,000  will  be  voted 
on  shortly.  Lund  *  Hill,  Engrs..  Southern 
Trust  Bldg..  Lttle  Rock. 

Clinton,    Okla. — Investigations    and    plans 


being  made  for  obtaining  water  from  im- 
pounding reservoir  and  from  wells.  $100,- 
000  will  be  voted.  The  Benham  Engineer- 
ing Co.,   Consulting   Engrs.,   Oklahoma  City. 

Ely,  Minn. — Bond  issue  of  $40,000  voted 
for  water  and  electric  light  system.  Otto 
!■..    Brownell.   City    Engr. 

Florence.  Ala. — Bond  issue  of  $200,000 
for  purchase  and  improvement  of  water 
system  to  be  voted  on  in  November.  N.  P. 
rriaon,   Mavor. 

Santa  Cruz,  Cal. — Bond  issue  of  $100,750 
for  water  system  to  be  voted  on  shortly. 
T.   W.   Drullard,  Mayor. 

Wheaton,  111. — Improvements  to  water 
system  to  cost  about  $34,620  planned.  L. 
G.    Ruddock,   City  Engr. 


Bids  open   Dec.    2,    1915. 

NOTICE  TO  CONTRACTORS. 
STEEL  PIPE  LINE. 
JERSEY   CITY.    N.   J. 

Sealed  proposals  will  be  received  by  the 
Board,  of   Commissioners  of  Jersey  Citv,  on 

THURSDAY,    DECEMBER    2,    1915, 
at    2   p.   m.,   in   the  Assembly  Chamber,   City 
Hall,  Jersey  City,  N.  J., 

FOR  FURNISHING  AND  LAYING  A 
DOUBLE  LINE  OF  FORTY-EIGHT-INCH 
CAST-IRON  PIPE  UNDER  THE  PAS- 
SAIC AND  HACKENSACK  RIVERS, 
at  which  time  they  will  be  publicly  opened 
and  read. 

The  work  to  be  done  includes  furnishing, 
coating,  delivering  and  laying  the  pipe 
with  all  appurtenances  and  connections,  in- 
cluding piles,  valves,  chambers,  and  other 
structures  required. 

Proposals  must  be  enclosed  in  sealed  en- 
velopes endorsed  "Proposal  for  the  con- 
struction of  Marine  Portion  of  Brookdale 
Pipe  Line."  and  must  be  directed  to  the 
Board   of  Commissioners  of  Jersey  City. 

A  certified  check  for  ten  thousand  ($10,- 
000)  dollars,  drawn  upon  a  National  Bank 
or  State  Bank  or  Trust  Company  and  to 
the  order  of  the  Director  of  Revenue  and 
Finance  of  Jersey  City,  shall  be  delivered 
to  the  City  Clerk  at  the  time  the  bid  is  de- 
posited. 

A  satisfactory  bond  or  surety  for  forty 
thousand  ($40,000)  dollars  will  be  required 
of  the  successful  bidder  conditioned  on  ttie 
faithful  performance  of  the  work. 

Specifications,  form  of  proposal,  and 
drawings  can  be  seen  and  secured  at  the 
office  of  the  Chief  Engineer,  Department 
of  Streets  and  Public  Improvements.  City 
Hall,  Jersey  City,  on  payment  of  ten  ($10) 
dollars,  which  will  be  returned  if  the  plans 
and  specifications  are  sent  back  to  the 
Chief  Engineer  in  good  order. 

The  Board  of  Commissioners  reserves  the 
right  to  reject  any  or  all  bids  if  it  is  con- 
sidered for  the  best  interests  of  the  City 
so  to  do.  MICHAEL  I.  FAGEN, 

City  Clerk. 
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EDITORIAL 


MOTOR  We  have  frequently  called   attention   to 

TRUCK       the  series  of  articles  on  "Motor  Truck  Op- 
DATA  eratiori    and    Accounting"    which    we    are 

publishing  and  do  so  again  because  they 
will  be  found  to  contain  a  large  amount  of  data  on  the 
economy  of  the  motor  truck  under  all  conditions  and 
kinds  of  work,  enabling  the  contractor  and  other  user 
of  trucks,  present  or  prospective,  to  see  just  what  re- 
sults other  truck  users  have  been  able  to  attain  in  the 
line  of  economy  and  efficiency.  The  articles  have  been 
placed  in  the  new  section  of  "Motor  Trucks  in  Public 
Service,"  on  a  colored  insert  started  last  month,  as 
the  most  convenient  location  for  the  reader. 


CHICAGO  SMOKE  There  have  been  some  indi- 

PROBLEM  PRE-  cations     that     the     committee 

CIPITATED  engaged    in    the    study    of   the 

Chicago  smoke  problem  was 
making  an  exhaustive  study  of  the  situation  and  the 
proposed  methods  for  its  relief,  and  occasionally  some 
result  of  one  or  more  of  the  special  investigations  has 
been  published,  but  the  vast  magnitude  of  the  work 
done  and  the  thoroness  and  completeness  with  which 
it  has  been  done,  as  shown  by  the  final  report  made 
by  the  committee,  will  astonish  every  one,  engineer, 
financial  expert  and  layman  alike. 

No  question  which  has  been  asked  is  left  without 
a  definite  and  authoritative  answer,  and  many  ques- 
tions not  heretofore  arising  are  equally  well  taken 
care  of. 

The  thousands  of  millions  of  dollars  involved  in  the 
partial  solution  of  the  problem  by  means  of  the  elec- 
trification of  the  railroad  terminals,  which  was  the  par- 
ticular method  assigned  to  the  committee  for  most  ex- 
haustive study,  are  set  out  in  considerable  detail.  The 
conclusions  of  the  committee  as  to  the  inadvisability 
of  adopting  this  method  of  reducing  the  smoke  nui- 
sance on  railroad  lines  above  ground  are  those  which 
will  be  attacked  most  vigorously.  The  detail  of  the 
report  is  such  that  the  data  leading  to  this  conclusion 
are  all  before  the  critic  and  he  must  first  demonstrate 
that  the  data  are  incorrect  before  he  can  make  much 
headway  in  overthrowing  the  reasoning  which  leads 
to  the  logical  conclusions  stated.  In  the  face  of  the 
expert  engineers  engaged  on  the  daily  work  of  the 
committee   and   those   acting   as   consulting  engineers 


for  the  various  departments  of  the  work,  the  scientific 
methods  of  observation  used,  most  of  them  developed 
■  in  the  work,  and  the  freedom  with  which  methods  and 
results  of  observation  are  stated,  it  would  seem  to  be 
impossible  to  attack  successfully  any  part  of  the  report. 
It  will  long  stand  as  a  model  of  its  kind  and  will 
seldom,  if  ever,  be  equalled  by  any  document  of  its 
class. 


ELECTRIFICATION  As  a  corollary  to  the  report 
OF  RAILROADS  of  the  Chicago  committee  on 

smoke  prevention  and  rail- 
road electrification  is  the  discussion  of  the  electrifica- 
tion of  the  lines  running  into  the  Broad  street  station, 
Philadelphia.  This  follows  the  lines  of  the  electrifica- 
ti<  hi  in  New  York,  Baltimore  and  other  places,  but  does 
nut  contain  the  tunnel  feature,  which  was  one  of  the 
leading  reasons  for  their  change  in  motive  power.  It 
will  be  resorted  to,  if  at  all,  not  because  operation  is 
cheaper  than  by  steam,  but  because  it  may  be  possible 
to  operate  the  Broad  street  station  with  the  new  system 
without  subjecting  it  to  extensive  alterations  at  heavv 
capital  cost.  This  is  a  particular  situation  to  which 
electrification  seems  well  adapted  and  the  increase  in 
cost  of  operation  is  offset  by  the  saving  of  interest  and 
depreciation  on  the  new  construction  that  would  be 
necessary  if  the  use  of  steam  were  continued. 

Extension  of  the  electrification  over  lines  running 
to  the  station  naturally  follows,  and  will  doubtless  be 
extended  over  the  suburban  district,  at  least  in  part. 
Extension  to  the  main  line  between  Philadelphia  and 
New  York  is  also  suggested,  but  will  probably  not  be 
undertaken  until  the  economy  of  the  system  is  more 
fully  demonstrated. 

It  should  be  remembered  that  all  this  proposed  elec- 
trification is  of  passenger  lines  and  is  not  primarily  a 
smoke  prevention  measure ;  also,  that  the  problem  is 
not  complicated  by  the  switching  of  freight  cars,  which 
is  such  a  large  proportion  of  the  work  in  Chicago, 
where  anything  which  stopped  short  of  complete  elec- 
trification of  freight  and  yard  movements  as  well  as 
passenger  would  have  scarcely  an  appreciable  effect 
upon  the  quantity  of  smoke  produced  in  the  city,  the 
elimination  of  which  seems  to  be  the  most  important 
feature  in  the  Chicago  project. 
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The  Committee  of  the  Chicago  Asso- 
ciation of  Commerce  on  Investigation  oj 
Smoke  Abatement  and  Electrification  of 
Railway  Terminals  has  been  at  work  for 

about  four  years  and  a  half  on  an  inves- 
tigation of  these  great  subjects  and  has 
expended  a  large  amount  of  money  thru 
a  large  and  well  organized  force  of  ex- 
perts and  assistants  in  all  the  engineer- 
ing and  financial  lines  involved.  Its 
monumental  report  containing  a  half 
million  words  has  just  been  published 
and  is  the  most  complete  and  compre- 
hensive statement  ol  the  conditions, 
what  may  be  done  to  relieve  them,  ivhat 
the  results  will  probably  be,  and  ivhat 
cannot  be  done  which  has  yet  appeared. 
Even  the  Pittsburgh  work,  heretofore 
considered  to  be  extensive  and  valuable 
seems  infinitesimal  by  the  side  of  this 
massive  report  and  the  vast  amount  of 
work  behind  it.  A  eery  brief  abstract  of 
the  results  of  the  investigation  and  the 
conclusions  of  the  committee  is  given. 
Some  details  will  be  given  from  time 
to  time  in  future  issues. 


The  complete  electrification  of  the  Chicago  railroad  ter- 
minals as  a  means  of  abating  smoke  is  technically  practical 
but  financially  impractical.  This  is  the  finding  of  the  Chicago 
Association  of  Commerce  Committee  of  Investigation  on 
Smoke  Abatement  and  Electrification  of  Railway  Terminals 
which  has  been  studying  the  problem  since  early  in  1911.  The 
committee,  in  addition,  holds  that  the  elimination  of  the 
steam  locomotive  alone  would  produce  a  hardly  perceptible 
betterment  of  the  Chicago  atmosphere,  and  urges  the  appoint- 
ment of  a  permanent  Municipal  Pure  Air  Commission  which, 
thru  both  instruction  and  coercion,  shall  reduce  all  sources  of 
air  pollution  to  a  minimum. 

The  association  committee,  as  a  result  of  its  painstaking 
investigations,  reaches  the  following  conclusions: 

That   the    minimum    cost    of    electrification    as    a 

means  in  smoke  abatement  would  be $178,127,230 

That  the  more  probable  cost,  due  to  the  necessity 
for  improvements  and  re-arrangements,  which 
would  be  precipitated  by  electrification,  would 
be $274,440,630 

That  the  least  net  annual  operating  deficit  pro- 
duced by  electrification  would  be $  14,609,743 

That  Chicago,  under  the  state  constitution,  cannot  aid  in 

meeting  this  expense. 

That  an  arbitrary  or  tax  on  terminal  traffic  to  support  the 

capital  for  electrification  would  constitute  a  burden  upon  the 

business  interests  of  Chicago. 

That   the   cost   would  be   so  heavy   that   no   court   would 

uphold  an  electrification  ordinance. 

That  the  Chicago  electrification  would  equal  the  combined 

electrifications   of  the  whole  world,  would   involve   problems 

never  heretofore  met.  and  would  be  the  first  ever  undertaken 

for  air  betterment   where   terminals   were   adequate   from   an 

operating  viewpoint. 


That  before  the  steam  locomotive  is  eliminated  pollution 
must  first  be  reduced  to  a  minimum  from  the  three  more 
damaging  services,  high  pressure  steam  plants,  metallurgical 
and  other  manufacturing  furnaces,  and  domestic  fires. 

That  the  steam  locomotive  stands  third  among  smoke  pro- 
ducing services,  using  but  12  per  cent  of  the  fuel  consumed, 
and  that  its  elimination  would  reduce  the  gaseous  pollution 
of  the  air  only  5  per  cent  and  the  solid  pollution  less  than 
4  per  cent. 

That  electrification,  hydro-electric  and  other  long-distance 
transmission  being  inapplicable,  would  add  power-house 
smoke  in  quantities  sufficient  to  offset  much  of  the  gain  thru 
elimination  of  locomotive  smoke. 

That  suburban  passenger  services,  such  as  those  of  the 
Illinois  Central  and  other  roads,  produce  but  1.54  per  cent 
of  the  total  visible  smoke,  and  1.97  per  cent  of  all  the  dust 
and  cinders. 

That  electrification  will  involve  at  least  3,476.4  miles  of 
track. 

That  electrification  would  subtract  only  1,291,282  tons  of 
coal  from  the  total  of  21,208,886  tons  now  consumed  annually. 

That  all  smoke  regulation  in  Chicago  and  elsewhere  has 
erred  in  confining  itself  to  the  visible  aspects  of  smoke, 
whereas  the  really  harmful  factors  are  the  invisible  gases 
and  the  solids  of  combustion,  sulphurous  gas  and  mineral 
dust  in  particular. 

That  Chicago  air  is  polluted  annually  by  the  introduction 
of  304,391  tons  of  soot,  dust  and  cinders  and  of  5,008,111,106,758 
cubic  feet  of  sulphurous  and  other  gases. 

That,  despite  the  fact  that  Chicago  burns  more  coal  an- 
nually than  any  other  large  city — eight  tons  per  capita  as 
against  four  for  Manchester  and  one  and  one-half  for  Berlin 
— its  air  is  better  than  that  of  most  large  cities. 

That  Chicago  air  has  the  benefit  of  better  sun,  wind  and 
rain  conditions  than  that  of  most  other  cities. 

That  the  loop  is  the  smokiest  district,  with  the  stock 
yards  and  South  Chicago  a  close  second  and  third. 

That,  in  Chicago  air,  the  products  of  combustion  consti- 
tute only  two-thirds  the  total  pollution,  the  other  third  being 
due  to  avoidable  and  unavoidable  dirt  from  the  general  activi- 
ties of  the  city  and  from  poor  municipal  housekeeping. 

In  the  report  of  'its  world-wide  investigation,  which  is 
now  submitted  in  a  volume  of  more  than  500,000  words,  the 
Committee  suggests  what  it  says  is  the  only  program  by  which 
air  pollution  in  Chicago  may  be  reduced  to  the  minimum. 

These  recommendations  are  based  upon  the  conviction 
that  pure  air  is  essential  to  the  health  and  comfort  of  an 
urban  population,  and  that  it  is  the  imperative  duty  of  the 
authorities  of  the  city  of  Chicago  to  secure,  thru  persistent 
and  intelligent  action,  a  clean  atmosphere.  The  Committee's 
recommendations  are  as  follows: 

(1)  That  there  be  created  by  the  city,  a  permanent  Pure 
Air  Commission,  the  membership  of  which  shall  be  made 
up  of  persons  possessing  high  technical  qualifications. 

(2)  That  financial  support  be  placed  at  the  command  of 
the  Commission,  which  shall  be  sufficient  adequately  to  pro- 
vide for  the  organization  and  development  of  investigations 
of  a  highly  scientific  character. 

(3)  That  the  Commission  be  empowered  to  investigate  all 
sources  of  air  pollution,  to  determine,  by  experiment  or  other- 
wise, the  most  effective  means  for  mitigating  or  eliminating 
such  pollution,  and  that,  so  far  as  practicable,  it  be  invested 
with  power  to  enforce  obedience  to  its  decisions. 

(4)  That  no  materials  shall  be  employed  in  paving,  with- 
out the  consent  of  the  Commission,  to  the  end  that  dust- 
creating  pavements  may  be  abolished. 

(5)  That  the  paving  and  cleaning  of  alleys  and  other 
highways  shall  be  subject  to  the  supervision  of  the  Com- 
mission. 

That  the  Commission  shall  have  power  to  require  that  the 
wrecking  and  erection  of  buildings  shall  proceed  by  methods 
which  will  protect  the  air  from  all  unnecessary  pollution. 

(7)  That  the  Commission  shall  have  the  power  to  require 
roofs  to  be  cleaned  and  other  minor  sources  of  air  pollution 
to  be  abated. 

(8)  That  new  installations  of  boiler  and  other  furnaces 
be  permitted  only  as  licensed  by  the  Commission,  which  shall 
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have  power,  under  reasonable  rules  to  determine  the  character 
of  the  installations. 

(9)  That  the  Commission  be  charged  with  the  duty  of 
investigating  present  practice  in  the  construction  and  opera- 
tion of  domestic  furnaces,  with  a  view  to  so  perfecting  such 
practice  that  fuels  now  used  may  be  burned  without  objec- 
tionable air  pollution,  or  to  so  changing  the  character  of 
present  fuels  as  to  accomplish  the  same  result. 

(10)  That  the  Commission  be  charged  with  the  duty  of 
investigating  the  construction  and  operation  of  metallurgical 
and  high  pressure  steam  boiler  furnaces,  with  a  view  to 
eliminating,  so  far  as  practicable,  the  air  pollution  for  which 
such  furnaces  are  responsible,  and  that  it  formulate  and  en- 
force regulations  under  which  such  furnaces  shall  hereafter 
be  constructed  and  operated. 

(11)  That  the  Commission  be  charged  with  the  duty  of 
investigating  the  pollution  of  the  air  by  railroad  locomotives, 
by  steam  boats  and  by  other  transportation  agencies  making 
use  of  movable  engines,  of  devising  methods  of  abating  air 
pollution  from  these  sources,  and  of  enforcing  such  provisions 
for  the  suppression  of  air  pollution  as  may  be  found  nec- 
essary. 

It  is  not  the  opinion  of  this  Committee  that  radical  action 
should  be  expected  of  the  Pure  Air  Commission,  or  that  action 
involving  abandonment  of  the  use  of  Illinois  and  Indiana  coal 
is  either  advisable  or  practicable,  or  that  action  involving 
the  general  abandonment  or  rebuilding  of  existing  boiler  or 
heating  plants,  either  stationary  or  portable,  is  advisable  or 
practicable,  or  that  the  immediate  or  general  electrification 
of  railroads  for  the  purpose  of  eliminating  their  part  in  air 
pollution  is  under  present  conditions  advisable  or  practicable, 
but  that  all  efforts  to  improve  existing  conditions  shall  be 
carried  on  with  due  regard  to  the  responsibility  of  each  of 
the  fuel  consuming  services  for  their  contribution  to  the  pol- 
lution of  the  atmosphere,  and  that  such  changes  as  may  be 
determined  upon  may  be  gradually  made,  with  due  regard  to 
financial  and  mechanical  difficulties. 

As  regards  the  financial  practicability  of  electrification  the 
Committee  submits   these  findings: 

(1)  The  complete  electrification  of  the  railroad  terminals 
of  Chicago  as  a  betterment  to  be  brought  about  by  the  rail- 
roads thru  the  investment  of  free  capital  is,  under  present- 
day  conditions,  financially  impracticable. 

(2)  Any  procedure  designed  to  bring  about  the  complete 
electrification  of  Chicago's  railroad  terminals  which  is  based 
upon  a  financial  program  involving  municipal  co-operation  is, 
under  present-day  conditions,   impracticable. 

(3)  Any  procedure  designed  to  bring  about  the  complete 
electrification  of  Chicago's  railroad  terminals  which  is  based 
upon  the  application  of  an  arbitrary  to  traffic  of  Chicago, 
will  constitute  a  tax  which  must  be  borne  by  the  business 
interests  of  the  city.  The  practicability  of  such  a  tax  is  a 
matter  which  has  not  been  studied  by  the  Committee. 

(4)  The  preceding  conclusions  apply  to  the  complete 
electrification  of  Chicago's  railroad  terminals.  The  financial 
practicability,  under  present-day  conditions,  of  electrification 
as  it  might  be  applied  to  individual  roads  or  to  a  single 
service  of  individual  roads,  is  a  matter  which  has  not  been 
investigated  by  the  Committee  and  concerning  which  no 
opinion  is  expressed. 

(5)  The  credit  of  the  individual  railroads,  the  properties 
of  which  make  up  the  Chicago  railroad  terminals,  differs 
greatly.  Some  have  high  credit  and  could  secure  funds  for 
almost  any  project  which  their  managements  might  care  to 
propose;  others  must  prove  the  profitable  character  of  a 
particular  project  before  underwriters  would  consider  the 
placement  of  their  securities;  others  would  find  it  difficult  to 
borrow  on  reasonable  terms  even  if  the  particular  project  for 
which  the  funds  are  sought  promises  some  return;  and  still 
others  are  in  the  hands  of  receivers,  their  administrative 
function  being  performed  by  the  courts.  These  facts  cannot 
be  overlooked  in  estimating  what  portion  of  the  potential 
credit  of  the  railroads  is  available  for  the  propose  of  elec- 
trification. 

(6)  Certain  railroads  making  up  the  Chicago  terminals 
operate  entirely  within  the  prescribed  zone,  while  for  others 
the  great  predominance  of  traffic  lies  outside  the  terminal 
limits.  There  is  more  to  this  contrast  than  is  implied  by  the 
fact  that  some  of  the  roads  involved  are  switching  roads 
while  others  are  long-haul  freight  and  passenger  roads.  Com- 
plete electrification,  from  a  financial  point  of  view,  would 
affect  but  a  relatively  small  part  of  the  fixed  investments  of 
some  roads,  while  for  others  it  would  require  practically  the 
rebuilding  of  the  property. 

(7)  Electrification  is  a  matter  which  may  present  greater 
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advan'.ages  in  connection  with  certain  classes  of  service  than 
with  other  classes  of  service;  for  example,  the  electrification 
of  a  railroad  having  a  large  suburban  business  would  be  more 
effective  in  developing  opinion  favorable  to  the  railroad  con- 
cerned than  the  electrification  of  a  road  the  activities  of  which 
are  wholly  those  of  freight  switching  yards.  A  few  only  depend 
upon  passenger  traffic  within  the  city  limits  for  any  consid- 
erable amount  of  their  revenue.  A  larger  number  derive 
passenger  revenue  within  the  terminals  from  the  movement 
of  thru  passengers  only;  while  other  roads  perform  little  pas- 
senger service  or  no  passenger  service  all. 

(8)  The  extent  to  which  individual  railroads  have  re- 
cently made  large  capital  expenditures  for  terminal  improve- 
ments, track  elevation  and  enlargement  of  facilities  in  Chi- 
cago, and  the  extent  to  which  they  are  committed  to  further 
expenditure  for  these  purposes,  must  have  a  material  bear'ng 
on  their  ability  to  make  expenditures  for  new  projects. 

The  Committee  holds  that  the  city  might  well  be  expected 
to  share  in  the  burden  of  electrification,  seeing  that  it  would 
be  undertaken  for  the  public  benefit,  but  a  perusal  of  court 
decisions  shows  that  this  is  impossible.  A  separate  section 
of  the  constitution  of  1870  has  the  following  article: 

No  county,  city,  town,  township,  or  other  municipality 
shall  ever  become  subscriber  to  the  capital  stock  of  any  rail- 
road or  private  corporation,  or  make  donation  to  or  loan  its 
credit  in  aid  of  such  corporation,  provided,  however,  that  the 
adoption  of  this  article  shall  not  be  construed  as  affecting  the 
right  of  any  such  municipality  to  make  such  subscription 
where  the  same  have  been  authorized  under  existing  law  by 
a  vote  of  the  people  of  such  municipalities  prior  to  such 
adoption. 

Moreover,  the  report  points  out  that  it  would  be  impossible 
for  the  city,  under  present  constitutional  and  statutory  limi- 
tations, at  least  for  some  years  to  come,  to  raise  the  neces- 
sary funds  without  the  issuance  of  bonds  beyond  the  author- 
ized limit. 

The  Committee,  realizing  that  many  public  spirited  citi- 
zens will  not  understand  its  decision,  in  the  light  of  reports 
of  electrifications  in  New  York  and  elsewhere,  points  out  the 
essential  differences  between  electrification  here  and  those 
installations  that  have  so  far  taken  place.  Nowhere  in  the 
world,  it  finds,  as  a  result  of  its  investigations,  has  a  steam 
railroad  been  electrified  to  avoid  the  pollution  of  a  city's 
atmosphere.  Nowhere  has  a  terminal  been  electrified  when 
that  terminal  from  an  operating  standpoint  has  been  satisfac- 
tory. No  electrification  in  existence,  either  in  America  or 
abroad,  is  comparable,  in  scope  and  diversity  of  service,  with 
that  involved  in  the  electrification  of  the  Chicago  terminals. 
A  wide  gap  exists,  the  Committee  reports,  between  that  which 
has  been  accomplished  and  that  which  would  have  to  be  done 
before  local  electrification  would  become  a  success. 

Some  of  the  electrifications  that  have  been  most  widely 
heralded  as  such,  were  in  fact  only  a  subordinate,  though 
necessary,  part  of  a  greater  scheme  for  terminal  enlargement. 
The  New  York  Central,  the  New  York,  New  Haven  &  Hart- 
ford, and  the  Pennsylvania  electrifications  are  not  alone  pro- 
jects of  electrification;  primarily  they  are  an  essential  detail 
of  a  new  tunnel  entry  into  the  heart  of  New  York  City.  These 
projects  must  necessarily  stand  upon  a  different  basis  than 
the  Chicago  proposal,  where  physical  conditions  absolutelv 
requiring  electrification  are  lacking  and  where  physical  con- 
ditions and  the  nature  of  the  traffic  would  make  electrification 
extremely    difficult. 

The  Committee  finds  that  elsewhere  steam  roads  have 
been  electrified  for  these  reasons: 

(1)  Electrification  has  most  frequently  been  employed  in 
operating  suburban  passenger  service. 

(2)  It  has  been  used  for  all  passenger  service  in  connec- 
tion with  the  intensive  development  of  great  passenger  ter- 
minals where  underground  operation  has  been  involved. 

(3)  It  has  been  used  for  both  freight  and  passenger  opera- 
tion in  tunnels. 

(4)  It  has  been  applied  to  sections  of  thru  lines  of 
route  to  improve  operation  of  both  freight  and  passenger 
service  on  difficult  grades. 

(5)  It  has  been   applied   to  sections   of  thru   route   lines 
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in  anticipation  of  operating  economies  thru  the  utilization 
of  water  or  other  relatively  inexpensive  centralized  power. 

(6)  It  has  been  employed  by  a  single  railroad  in  this 
country  in  the  operation  of  three  switching  yards,  the  work 
of  which  must  still  be  regarded  as  being  in  an  experimental 
stage. 

Notwithstanding  the  engineering  difficulties  that  would 
have  to  be  overcome  in  electrifying  the  terminals,  the  Com- 
mittee believe  that  these  difficulties  can  be  surmounted.  Its 
work  leads  it  to  the  conclusion  that  the  only  feasible  means  of 
electrification  will  be  by  the  overhead  contact  system  or 
trolley.  Great  obstacles  exist  to  the  installation  of  any  sys- 
tem, but  it  is  believed  the  trolley  wire  more  nearly  meets 
all  demands  than  the  third  rail.  The  Committee  states  its 
conclusions  as  follows: 

ill  A  limited  mileage  of  track  in  Chicago  (approximately 
1  per  cent  of  the  total)  cannot  be  equipped  with  any  sys- 
tem of  contact.  The  electrification  of  this  is  not  technically 
feasible. 

(2)  While  the  third  rail  system  of  contact  might  be  ex- 
tensively used  in  Chicago,  there  are,  at  intervals  thruout  a 
considerable  percentage  of  the  total  trackage,  conditions 
which  would  make  difficult  the  use  of  this  form  of  contact. 
The  third  rail  is  applied  with  difficulty  wherever  special  track 
work  abounds,  where  street  and  railroad  crossings  occur  at 
frequent  intervals,  and  in  switching  yards.  In  locations  where 
employes  must  be  between  or  must  cross  tracks,  as  in  freight 
yards,  it  constitutes  a  physical  obstruction  which  is  highly 
objectionable.  For  these  reasons  the  third  rail  is  not  con- 
sidered feasible  for  general  use  in  the  Chicago  terminals. 

(3)  The  facts  developed  show  that  any  form  of  overhead 
contact  which  can  be  placed  high  enough  above  the  rail  to 
give  the  clearance  necessary  to  permit  men  to  ride  and  per- 
form necessary  duties  on  the  tops  of  freight  cars,  is  not  ob- 
jectionable from  a  technical  point  of  view.  The  application 
of  an  overhead  contact  system  to  the  terminals  of  Chicago 
will,  however,  require  the  contact  wire  to  be  lowered  in  many 
places  in  order  that  it  may  pass  under  structures  presenting 
minimum  clearance.  The  great  number  of  points  at  which 
the  contact  wire  must  be  lowered  will  require  the  installation 
of  many  warning  devices,  or  the  enforcement  of  rigid  rules 
governing  the  presence  of  trainmen  on  tops  of  cars." 

The  study  of  atmospheric  pollution  carried  on  by  the 
Committee  is  said  to  be  by  far  the  most  extensive  and  scien- 
tific ever  attempted.  Some  of  the  methods  used  have  been 
discribed  in  Municipal  Engineering  and  some  preliminary 
results  have  been  given,  and  others  will  be  given  from  time 
to  time. 

A  table  in  the  report  shows  that  in  the  industrial  centers 
and  the  heavily  populated  districts  the  steam  locomotive  coal 
consumption  and  smoke  production  are  small  when  compared 
with  the  total  volume  for  all  sources.  In  outlying  districts 
where  the  population  is  small  and  where  there  is  no  grouping 
of  industries,  the  steam  locomotive  sometimes  becomes  the 
greatest  smoke  producer. 

In  only  four  of  twenty-seven  districts  do  steam  locomotives 
use  more  than  half  the  total  fuel  consumed,  and  these  dis- 
tricts are  sparsely  populated  and  have  very  limited  smoke 
producing  services  other  than  smoke  from  residence  chim- 
neys. 

For  the  purpose  of  its  investigation  the  Committee  con- 
sidered smoke  in  the  following  aspects:  Visible  smoke,  solids 
in  smoke,  gases  in  smoke. 

Hitherto  most  discussions  concerning  smoke,  and  prac- 
tically all  measures  designed  to  show  the  extent  of  atmos- 
pheric pollution  resulting  from  it,  have  dealt  only  with  its 
cloud  effects,  which  are  of  secondary  importance,  the  real 
problem  being  one  of  suppressing  the  shower  of  soot,  dust 
and  cinders  constantly  falling  from  a  smoke  polluted  atmos- 
phere. The  amount  of  solids  discharged  has  no  direct  rela- 
tion to  visibility.  The  adoption  of  anthracite  coal  or  of  coke 
as  fuel,  the  Committee  asserts,  will  serve  to  make  stack  dis- 
charges invisible  but  will  not  eliminate  the  dust  discharge. 

Metallurgical  furnaces  and  other  similar  manufacturing 
fires  were  found  guilty  of  producing  64.26  per  cent,  of  all  the 


solids  due  to  combustion.  High  pressure  steam  plants  pro- 
duced 19.34  per  cent.;  low  pressure  steam  and  other  domestic 
fires  8.6  per  cent;  and  steam  locomotives  7.47  per  cent. 

The  metallurgical  and  manufacturing  fires  use  98.6  per 
cent  of  all  coke  used,  which  means  that  78  per  cent  of  their 
total  fuel  is  of  the  so-called  smokeless  type.  The  explanation 
of  their  heavy  polluting  effect  is  found  in  the  fact  that  41 
per  cent  of  the  solids  sent  into  the  air  by  their  smoke  stacks 
is  not  of  fuel  origin,  but  is  drawn  from  the  material  being 
treated  and  is  usually  a  metallic  or  mineral  dust. 

High  pressure  steam  stationary  power  and  heating  plants 
are  responsible  for  44.5  per  cent  of  the  visible  smoke,  for 
19.34  per  cent  of  the  total  solids,  and  for  45  per  cent  of  the 
total  polluting  gases  of  combustion:  Within  the  city  are  ap- 
proximately 17,000  high  pressure  (ten  pounds  or  morel 
steam  boilers,  served  by  not  less  than  11,000  smoke  stacks. 

Low  pressure  steam  and  other  heating  plants  (domestic 
fires)  consume  23.63  per  cent  of  the  city's  coal.  They  are  re- 
sponsible for  3.93  per  cent  of  the  visible  smoke,  for  8.60  per 
cent  of  the  solids  in  smoke  and  for  .23  per  cent  of  the  total 
gases  of  combustion.  They  are  responsible  for  57  per  cent  of 
the  total  hydrocarbons  or  sooty  materials,  which  makes  their 
smoke  the  most  damaging  of  any  to  clothing  and  similar 
articles.  There  are  more  than  11,000  boilers  with  steam 
pressure  of  less  than  ten  pounds  and  several  hundred  thou- 
sand domestic  heating  furnaces  and  stoves  in  houses  and 
stores.  This  service  ranks  first  in  the  consumpion  of  anthra- 
cite coal,  burning  more  than  96  per  cent  of  the  total  amount  of 
such  fuel  consumed  within  the  city  of  Chicago.  Approximately 
38  per  cent  of  the  total  amount  of  fuel  consumed  by  low- 
pressure  steam  and  other  stationary  heating  plants  in  Chi- 
cago consists  of  anthracite  coal,  about  41  per  cent  is  bitum- 
inous coal,  20  per  cent  semi-bituminous,  and  the  remaining 
1.0    per    cent    is    coke. 

For  four  months  in  the  year  no  smoke  is  developed  from 
fires:  for  four  others  months  the  amount  developed  is  com- 
paratively small.  An  annual  average  of  4  per  cent  of  visible 
smoke  from  this  service  implies  a  period  of  from  two  to  four 
months  during  which  the  contributions  may  be  in  excess  of 
15  or  20  per  cent.  During  the  period  of  its  activity  this  service 
is,  therefore,  of  far  greater  importance,  as  a  source  of  atmos- 
pheric pollution,  than  would  appear  from  the  average  values 
which  have  been  set  forth. 

High  pressure  steam  plants  produced  almost  half  the  total 
gaseous  pollution  of  the  air,  the  exact  figure  being  44.96  per 
cent.  Low  pressure  steam  and  other  domestic  fires  produced 
23  per  cent,  metallurgical  and  other  industrial  furnaces  21.13 
per  cent  and  steam  locomotives  10.31  per  cent. 

The  Committee  finds  that  during  the  year  1912  steam  loco- 
motives poured  into  the  air  of  Zones  A  and  B  573,036,032,152 
cubic  feet  of  gases  of  combustion  at  62  degrees  Fahrenheit 
and  thirty  inches  mercury  pressure.  High  pressure  steam 
plants  in  the  same  period  poured  out  2,330,472,654,745  cubic 
feet  of  gases  of  combustion,  low  pressure  steam  and  other 
heating  plants  produced  1,06S,S12,470,587  cubic  feet  and 
metallurgical  and  other  manufacturing  furnaces  produced 
1,007,  88,426,826  cubic  feet|.  The  total  production  of  gases 
of  combustion  for  the  year  from  all  sources  was  5,008,111,- 
106,758  cubic  feet. 

Notwithstanding  the  large  volume  of  gaseous  products  of 
combustion  which  are  emitted  into  the  atmosphere  of  a  city, 
the  Committee  found  that  little  trace  of  them  is  disclosed  by 
a  chemical  analysis  of  the  atmosphere.  The  explanation  is, 
of  course,  to  be  found  in  the  fact  that  while  the  volume  of  the 
polluting  discharge  is  great,  that  of  the  atmosphere  affected 
is  vastly  greater. 

The  Committee's  investigations  convince  it  that  the  only 
gaseous  elements  which  are  harmful  are  those  of  sulphur 
which,  in  the  air,  change  into  sulphuric  acid.    The  high  pres- 
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sure  steam  plants  are  first  as  sulphur  producers,  the  metallur- 
gical and  other  furnaces  second,  the  low  pressure  domestic 
plants  third  and  steam  locomotives  fourth. 

Steam  vessels  were  found  to  contribute  the  smallest  total 
toward  the  pollution  of  Chicago  air.  They  consume  0.46 
per  cent  of  the  total  amount  of  fuel  used.  They  are  respon- 
sible for  0.74  per  cent  of  the  visible  smoke,  for  0.33  per  cent 
of  the  solid  constituents  of  smoke,  and  for  0.60  per  cent  of 
the  total  gaseous  products. 

Of  the  437,000  barrels  of  naphtha  and  the  gasoline  con- 
sumed within  the  area  of  investigation,  fully  85  per  cent  is 
consumed  in  automobile  service.  Automobile  smoke  whether 
visible  or  not,  constitutes  a  polluting  agency  similar  in  gen- 
eral character,  but  differing  much  in  detail,  from  that  dis- 
charged from  chimneys  and  stacks,  is  discharged  near  the 
ground,  where  its  presence  is  most  objectionable  to  pedes- 
trians, and  being  more  or  less  surcharged  with  oil,  is  espe- 
cially offensive  to  those  enveloped  by  it.  Where  the  street 
traffic  is  most  congested,  the  polluting  effects  are  pronounced." 

The  superiority  of  crude  oil,  from  the  standpoint  of  smoke 
abatement,  when  used  for  industrial  fires,  is  not  questioned. 
The  low  sulphur  content  in  the  smoke  from  oil  fires  is  an 
additional  advantage.  With  proper  regulation  the  smoke  from 
oil  fuels  may  be  invisible,  but  under  conditions  unfavorable  to 
perfect  combustion,  the  smoke  from  oil  fires  becomes  dense. 

Illinois  and  Indiana  coal  is  Chicago's  coal  and  she  must 
use  it.  While  for  the  present  Chicago  draws  heavily  on  more 
distant  fields,  she  must  ultimately  satisfy  her  need  from  the 
local  supply.  Illinois  coal,  as  compared  with  eastern  coals, 
is  high  in  volatile  matter,  including  sulphur,  and  improved 
methods  of  consumption  do  not  decrease  the  volume  of  sulphur 
gas  produced.  Furnaces  which  are  satisfactory  for  coals  low 
in  volatile  matter  give  off  excessive  amounts  of  smoke  when 
Illinois  coals  are  burned.  Chicago's  problem  in  smoke  abate- 
ment, therefore,  is  complicated  by  the  fact  that  the  coals  she 
must  use  are  those  commonly  referred  to  as  smoky  coals.  Yet, 
the  Committee  finds  that  notwithstanding  this  fact  that  the 
fact  that  Chicago  burns  more  coal  per  capita  than  any  other 
large  city,  Chicago  air  is  much  better  than  that  of  most 
large  cities,  particularly  those  with  which  it  should  normally 
be  compared. 

Chicago  burns  each  year  approximately  eight  tons  of  coal 
per  capita,  as  against  five  tons  per  capita  in  Cleveland.  Yet 
the  amount  of  solids  found  in  Cleveland  air,  according  to 
data  obtained,  varied  from  1.5  to  39.9  milligrams  per  cubic 
meter  as  compared  with  0.321  to  1.958  for  Chicago,  or  about 
twenty  times  as  much,  Cleveland  air  contained  gaseous  com- 
pounds of  sulphur  amounting  to  33.019  milligrams  per  cubic 
meter  whereas  the  sulphur  values  in  Chicago  air  ranged  from 
a  minimum  average  of  0.217  to  a  maximum  average  of  1.104 
milligrams  per  cubic  meter.  The  amount  of  gaseous  sulphur 
and  sulphuric  acid  found  in  Chicago  air  is  reported  to  have 
have  been  materially  lower  than  that  in  other  cities,  with 
the  exception  of  Hamburg,  where  the  values  were  about  one- 
tenth  those  of  Chicago.  Cleveland  air  had  a  soot  content  of 
14.130  milligrams  per  cubic  meter  which  was  much  higher 
than  Chicago,  and  a  carbon  dioxid  content  of  4.0G  parts  per 
10,000  which  is  higher  than  has  generally  been  observed  in 
foreign  cities.  Chicago,  as  regards  carbon  dioxid,  was  found 
by  the  Committee,  to  rank  with  the  larger  European  cities. 

Chicago  air  was  found  to  be  many  times  freer  of  ammonia 
than  that  of  most  large  cities,  and  the  chlorine  content  was 
also  very  small.  Carbon  monoxid,  though  a  highly  poisonous 
gas,  exists  both  here  and  in  other  cities  in  amounts  no  larger, 
for  practical  purposes,  than  those  of  country  air. 

Chicago  burns  17,500,000  tons  of  coal  in  Zone  A  per  year 
as  against  16,000,000  tons  in  London.  But  London's  soot 
deposit  reaches  the  total,  unknown  here,  of  233  to  426  tons 
per  square  mile  per  annum.     Outside  the  city  the  precipitation 


was  only  fifty-eight  tons.  During  five  months  following  No- 
vember, 1904,  London  enjoyed  rather  less  than  half  the  sun- 
shine of  the  inland  stations  of  observation  and  little  more 
than  one-third  those  of  English  south  coast  stations.  This 
is  a  loss  unheard  of  in  Chicago. 

Chicago  burns  approximately  eight  tons  of  coal  per  year 
per  capita  as  against  one  and  one-half  tons  for  Berlin.  Yet 
the  German  capital  suffers  a  deficiency  in  possible  light 
amounting  to  from  15  to  16  per  cent  in  winter  and  9  per  cent 
in  spring.  Berlin  receives  only  34.3  per  cent  of  possible  sun- 
shine, whereas  Chicago  has  an  annual  average  of  sunshine 
of  57.4  per  cent.  A  haze  is  reported  as  almost  always  present 
in  Berlin  air. 

Wind  is  an  important  ally  in  the  campaign  for  pure  air. 
So  is  rain.  Chicago  is  fortunate,  in  being  situated  close  to 
certain  well-defined  storm  tracks  which  are  responsible  for 
winds  of  higher  velocity  than  the  average  thruout  the  coun- 
try. A  seven-years'  record  from  twenty-nine  American  cities 
shows  that  the  average  velocities  for  Chicago  were  exceeded 
by  those  of  only  three  other  cities,  namely  Toledo,  Cleveland 
and  Buffalo.  The  cleansing  effect  of  Chicago  winds  was  found 
to  be  nearly  double  those  of  Baltimore,  New  Orleans  and  the 
more  important  cities  of  the  Pacific  Coast. 

Chicago  has  an  annual  rainfall  of  33.5  inches  whereas 
London  has  only  23  inches,  which  is  about  the  same  as  Paris, 
Berlin  and  Hamburg.  Chicago  rainfall  is  well  distributed  for 
air  washing.  Cities  which  have  a  distinct  wet  and  dry  season, 
suffer  especially  from  air  pollution  during  the  continuance 
of  the  latter. 

The  Committee  investigated  several  methods  of  conduct- 
ing transportation  hoping  that  some  satisfactory  type  of  self- 
propelling  motor  might  be  found  among  them,  the  internal 
combustion  motor  with  mechanical  drive,  electric  drive,  com- 
pressed air  drive,  hydraulic  drive,  direct  connected  motor;  the 
compressed  air  motor;  the  hot  water  motor,  and  the  electric 
storage  battery  motor. 

It  was  found  that  the  power  requirements  of  heavy  and 
diversified  traffic  are  still  beyond  the  gasoline  driven  unit. 
The  Diesel  oil-burning  marine  engine  has  the  power  but 
neither  type  is  self-starting,  an  imperative  requirement  for 
switching  work.  The  inventor  of  a  new  Diesel  experimental 
locomotive  was  doubtful  of  its  success  in  heavy  yard  switch- 
ing work  and  limits  its  future  to  light  express  work  with 
constant  speeds  and  infrequent  stops. 

Much,  also,  had  been  hoped  from  the  storage  battery,  but 
it  was  found  to  lack  power,  to  be  too  expensive  and  to  share, 
with  electrification,  the  disadvantage  of  producing  power 
house  smoke.  The  internal  combustion  motors  are  also 
smoke  producing  and  are  regarded  as  adding  a  new  hazard  of 
operation  thru  their  fuel  tanks.  Compressed  air  and  hot 
water  motors  were  found  impractical  but  their  use  is  sug- 
gested on  those  sections  of  Chicago  track  that  cannot  be 
electrified. 

There  is  available  at  this  time  no  form  of  locomotive  carry- 
ing its  own  power,  capable  of  handling  the  traffic  of  the  Chi- 
cago railroad  terminals  which  could  be  substituted  for  the 
steam  locomotive,  and  there  is  no  prospect  of  the  immediate 
development  of  any  such  locomotive. 

Of  fifteen  American  electrical  installations,  nine  were  un- 
dertaken because  of  operation  in  subways  or  tunnels,  one  as 
an  experiment  to  test  out  economy  in  long  distance  passenger 
service,  two  to  hold  suburban  business,  one  was  equipped  for 
initial  electric  operation  because  of  charter  requirements,  and 
two  for  the  purpose  of  utilizing  water  power  instead  of  coal. 

Of  the  foreign  electrifications  no  English  line  conducts 
heavy  electric  locomotive  service  and  none  freight  service  ex- 
cept in  a  very  minor  degree,  practically  all  being  confined  to 
suburban  and  interurban  traffic  handled  by  motor  cars.  In 
France    there    is    electric    locomotive    operation    to    passenger 
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trains  thru  a  subway  entrance  into  an  underground  terminal ; 
suburban  motor  car  train  service;  and  an  experimental  serv- 
ice for  heavy  grade  lines  where  hydro-electric  power  may  be 
substituted  for  steam.  In  Germany  one  line  is  a  short  one. 
operated  only  in  experimental  service,  and  two  will  come  into 
service  predicated  upon  the  production  of  cheap  power,  either 
from  very  low-grade  coal  or  from  hydro-electric  plants,  and 
neither  conducted  on  a  freight  switching  service  comparable 
with  Chicago  terminals.  In  Switzerland  the  lines  are  for  tun- 
nel operation  and  light  multiple  unit  train  service,  utilizing 
cheap  water  power  instead  of  the  more  expensive  coal  fuel. 
In  Italy  is  a  road  which  operates  heavy  electric  service.  The 
secondary  lines  in  foreign  countries  operate  a  service  resem- 
bling our  interurban. 

Thirty-eight  steam  railroads  would  be  involved  in  the  Chi- 
cago project,  as  against  37  for  the  rest  of  the  world,  25  with 
passenger  and  freight  service:  23  trunk  lines;  13  with  trans- 
fer or  switching  service  only.  Eight  of  the  trunk  lines  operate 
trains  into  the  Chicago  terminals  over  the  tracks  of  other 
companies.  Twelve  railroads  operate  wholly  within  the  area 
of  investigation. 

Chicago  mileage  would  be  nearly  twice  that  of  all  other 
electrically  operated  mileage  in  America,  and,  exclusive  of 
foreign  light  service  lines,  would  be  about  15  per  cent,  greater 
than  all  existing  electrifications  in  the  world.  The  commit- 
tee's plan  involves  several  times  as  much  yard  track  mileage 
as  do  all  existing  American  electrifications.  The  number  of 
electric  locomotives  required  would  be  approximately  four 
times  that  of  all  now  in  service  in  America  and  two  and  a 
half  times  the  number  in  the  whole  world. 

Of  switching  service,  which  constitutes  59  per  cent,  of  the 
total  locomotive  mileage  and  presents  a  grave  problem  in  that 
it  has  never  been  attempted  electrically  on  a  large  scale,  it 
has  been  ascertained  that  yard  freight  switching  services,  on 
the  basis  of  car  miles,  is  more  than  sixty-five  times  as  great  as 
that  on  all  existing  electrified  steam  roads  in  America. 

No  service  elsewhere  is  handled  electrically  in  any  consid- 
erable volume  except  that  on  the  Giovi  Railroad  of  the  Italian 
State  Railways  and  on  the  New  York,  New  Haven  &  Hartford 
Railroad  in  America.  The  latter  operates,  in  part  electrically 
and  in  part  by  steam  locomotives,  three  freight  yards  having 
in  the  aggregate  72.7  miles  of  track,  requiring  about  90,000 
electric  locomotive-hours  per  year  and  handling  about  2,500,000 
car-miles  per  year  in  switching  and  transfer  service.  The 
freight  yard  traffic  of  the  Chicago  terminals  aggregates  ap- 
proximately 3,430,000  locomotive-hours  per  annum  and  ap- 
proximately 164,400,000  car-miles  per  annum  in  switching  and 
transfer  service. 

In  its  study  of  air  pollution  the  committee  notes  three  con- 
siderations which  tend  to  decrease  the  importance  of  electri- 
fication. Of  the  first  of  these  it  says  that  the  fuel  consuming 
industries  of  the  city  are  expanding  and  the  traffic  of  the  city 
streets  is  increasing  so  that  the  elimination  of  an  entire  fuel 
consuming  service  would  constitute  no  guarantee  that  the  sum 
total  of  atmospheric  pollution  might  not  increase  subsequent- 
ly to  even  greater  amounts. 

Secondly:  The  comparatively  small  reduction  from  elec- 
trification is  less  significant  in  view  of  the  substantial  prog- 
ress in  reducing  locomotive  smoke  from  improvements  in  lo- 
comotive design  and  operation. 

On  the  third  point  the  committee  states  that  electric  op- 
eration of  the  railroad  terminals  requires  a  steam-driven  elec- 
tric generating  station,  which  it  would  locate  near  the  Chi- 
cago river  and  Ashland  avenue.  It  would  consume  807,762 
tons  of  coal  a  year,  a  net  saving  of  1,291.282  tons  over  loco- 
motive operation. 

This  would  reduce  visible  smoke  20  per  cent.,  solid  depos- 


its from  smoke  5  1/3  per  cent.,  and  gaseous  products  of  com- 
bustion  51/3  per  cent. 

The  committee's  plan  contemplates  the  electrification  of  all 
track  within  the  city  limits,  the  mileage  involved  being  1,- 
IT'i  59  miles  of  main  track.  1,456.64  miles  of  yard  track.  L'77  19 
mil.  s  of  industrial  track,  and  37.20  miles  requiring  some  self- 
propelling  motor,  a  total  of  3,470.40  miles.  This  includes  cer- 
tain lines  partially  electrified  beyond  the  limit  of  complete 
electrification  to  the  terminals  of  suburban  service. 

The  committee,  after  obtaining  complete  engineering  data 
on  these  three  systems,  selected  the  third  as  cheapest  and  most 
desirable: 

1 — Third-rail  contact,  direct  current  at  COO  volts. 

2 — Overhead  contact,  direct  current  at  2,400  volts. 

3 — Overhead  contact,  single-phase  current  at  11,000  volts. 

The  committee  finds  that  it  would  make  no  practical  dif- 
ference  whether  the  roads  manufactured  their  own  electric 
power  or  purchased  it  from  public  service  corporations. 

Electricity  would  neither  increase  nor  decrease  the  dan- 
gers of  operation.  New  dangers  would  be  offset  by  compen- 
sating safety  in  other  directions. 

The  change  would  give  some  increased  capacity  in  existing 
trackage  and  terminals;  would  contribute  to  celerity  and  re- 
liability in  train  movement;  would  permit  also  more  intensive 
use  of  railroad  property  by  making  double-decked  freight  and 
passenger  terminal  stations  possible  and  the  erection  of  build- 
ings over  tracks. 

In  arriving  at  the  cost  of  electrification  the  committee 
based  its  work  on  1912  operation,  extended  to  meet  conditions 
if  electrification  were  to  begin  in  1916  and  be  completed  in 
1922.  The  minimum  outlay  would  be  $178,127,230  for  con- 
struction. 

The  interest  and  depreciation  on  this  sum.  with  about  1% 
per  cent,  allowed  for  replacement  of  dissipated  assets,  amount 
to  $16,946,430  a  year.  The  estimated  increase  in  net  revenues 
is  $2,336,693  a  year,  leaving  an  annual  deficit  on  investment 
of  $14,G09 ,743. 

Eight  railroads  have  estimated  the  additional  cost  to  them 
of  work  they  must  do  to  utilize  fully  the  advantages  of  the 
general  electrification,  and  the  sum  of  their  estimates  adds 
el  07  per  cent,  to  the  cost  of  general  electrification  given 
above.  This  makes  the  total  capital  necessary  to  raise  for 
purposes  of  electrification  at  least  $274,440,630. 

Individual  electrification  by  various  roads,  which  refuse  to 
join  in  the  committee's  plan  of  common  installation  and  com- 
mon operation,  is  also  expected  to  raise  the  cost  above  the 
committee's  minimum.     One  illustration  makes  this  plain: 

The  committee  assigns  to  the  Chicago  &  Northwestern 
Railway  a  proportionate  share  in  the  cost  of  the  common 
power  station.  The  railroad  itself,  however,  assumes  at  once 
that  it  would  prefer  an  individual  power  station,  and  its  esti- 
mates of  the  cost  of  the  individual  facility  is  $3,894,767.  This 
is  $1,GS3,936  in  excess  of  the  committee's  estimates. 

According  to  figures  from  the  Michigan  Central,  costs  of 
terminal  rearrangement  and  improvement  would  amount  to 
$5,000,000.  Other  railroads  estimate  such  costs  at  one  to  ten 
millions,  all  additional  to  the  committee's  estimates,  but  not 
all  attributable  entirely  to  electrification,  tho  hastened  by  it. 

The  Chicago  Association  of  Commerce  has  taken  part  in 
anti-smoke  work  actively  since  October  29,  1909,  making  its 
report  on  July  S,  1910.  In  March,  1911,  the  present  committee 
was  named,  including  four  appointed  by  the  mayor,  four  ap- 
pointed by  the  railroads,  and  nine  appointed  by  the  Associa- 
tion of  Commerce. 

Horace  G.  Burt  was  chief  engineer  prior  to  his  death  in 
May,  1913,  and  W.  F.  M.  Goss  after  June,  1913,  with  a  full  force 
of  engineers  on  each  specialty  involved. 
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MUNICIPAL  IRRIGATION  SYSTEM 


OF  PROSSER,  WASHINGTON 


Western  cities,  many  of  them,  must 
supply  water  for  irrigation  as  well  as 
for  domestic,  commercial  and  fire  pur- 
poses. Prosser,  Wash.,  avails  itself  of 
the  water  furnished  by  the  Sunnyside 
project  of  the  17.  8.  Reclamation  Serv- 
ice ami  by  cat  rying  the  water  across  the 
Yakima  river  is  able  to  distribute  if  by  a 
surface  system  over  the  ten  zones  in  the 
city,  a  separate  serrice  from  the  regu- 
lar domestic  water  supply  system. 


THE  city  of  Prosser,  Wash.,  has  installed  a  municipal 
irrigating  system  of  unusually  effective  attainments 
and  one  which  affords  an  interesting  example  of  com- 
munity enterprise.  Located  in  the  Yakima  Valley  district  of 
Benton  county,  this  municipality  is  embraced  in  a  division  of 
the  Sunnyside  irrigation  project  of  the  Government,  making 
available  an  adequate  water  supply  from  the  main  canal  of 
this  system  by  means  of  a  siphon  over  the  Yakima  river. 

Reinforced  concrete  pipe,  30%  inches  in  diameter,  leads 
from  this  primary  waterway  and  discharges  into  a  31-inch- 
diameter  wood  stave  pipe  line,  reinforced  with  Johnson  cor- 
rugated bars.  This  line  crosses  the  Yakima  river  on  a  steel 
bridge  structure,  as  shown  in  the  accompanying  illustration. 

From  this  point  the  water  empties  into  a  reinforced  con- 
crete standpipe  and  is  then  conveyed  to  a  Maginnis  type  flume 
and  main  distributing  chamber,  which  is  supported  by  wood 
bents  mounted  on  concrete  pedestals.  This  chamber  serves 
as  the  initial  source  of  supply  for  the  city  irrigation  system. 

Recognizing  the  possibilities  of  permanent  water  rights 
for  local  use,  the  city  entered  into  contract  with  the  Govern- 
ment for  such  privilege  to  provide  for  an  irrigation  season 
service  of  three  acre  feet  within  its  corporate  limits.  This 
right  embraced  an  expenditure  of  about  $19,000,  representing 
an  approximate  cost  of  $50  per  acre  for  municipal  territory, 
with  transmission  of  water  from  the  Government  terminus 
by  the  city.  Effective  with  this  arrangement,  a  local  dis- 
tributing system  to  convey  the  water  to  all  parts  of  the  mu- 
nicipality was  designed  and  installed  under  the  supervision  of 
Mr.  C.  D.  Walter,  now  county  engineer  of  Benton  county. 

To  facilitate  distribution  the  city  was  divided  into  eight 
zones  or  districts,  each  having  a  separate  intake  and  capable 
of  being  shut  off  from  the  other  zones  by  means  of  a  gate 
valve.  These  zones  are  so  arranged  that  one-half,  or  four, 
have  their  source  of  supply  at  the  Government  standpipe 
terminus  noted,  while  the  other  four  zones  are  fed  primarily 
from  headings  on  the  west  lateral  main. 

By  this  method  an  equally  balanced  water  supply  is  ob- 
tainable at  all  sections  of  the  city,  ranging  from  2  pounds  per 
square  inch  along  the  Government  canal  to  30  pounds  in  the 
lower  or  central  territory.  Not  only  has  this  arrangement 
afforded  economy  in  construction,  but  has  proved  highly  effi- 
cient in  operation,  assisting  to  eliminate  the  necessity  of  a 
storage  reservoir.  The  supply  and  pressure  are  capable  of 
being  fully  maintained  in  periods  of  maximum  or  minimum 
demand. 

Each  of  the  eight  zones  is  equipped  with  a  ten-compartment 
reinforced  concrete  distributing  box,  which  operates  auto- 
matically.    This  box  is  located  at  the  siphon  standpipe,  with 


connection  by  a  short  steel  pipe  line;  the  water,  operated 
under  a  6-foot  head,  is  regulated  by  a  12-inch  gate  valve. 
From  the  first  compartment  of  the  distributing  box,  which 
forms  a  settling  tank,  the  water  passes  over  a  weir  to  enter 
a  general  distributing  chamber.  Following,  it  flows  into  four 
division  compartments,  one  compartment  being  for  each  dis 
trict  deriving  service  from  this  point.  Subsequently,  the 
water  again  passes  over  the  weirs  into  chambers  acting  as 
pressure  boxes  for  the  main  pipe  line  of  each  particular  zone. 

The  distributing  tank  is  so  constructed  as  to  eliminate  any 
waste  of  water;  if  one  zone  is  not  employing  its  full  quota 
of  supply,  the  weir  floods  and  the  connecting  zones  receive  the 
excess.  Should  all  four  zones  fail  to  receive  their  allowance 
of  water,  the  entire  tank  floods,  being  provided  with  walls 
sufficiently  high  to  prevent  any  loss  thru  overflow. 

The  irrigation  system  proper  is  constructed  of  Matheson 
joint  steel  pipe,  asphalt  coated,  testing  to  600-pounds  pressure. 
This  pipe  ranges  in  size  from  10-inch  trunk  lines  to  4-inch 
auxiliary   branches,   and    1-inch   and    %-inch   lot   connections. 

WOOD  STAVE  PIPE  carrying  water  from  the  Sun- 
nyside main  irrigation  canal  across  the  Yakima  river 
to  supply  water  for  the  irrigation  of  the  city  of  Prosser. 
"Wash. 


December,  1915 


MUNICIPAL  IRRIGATION  SYSTEM  OF  PROSSER,  WASH. 


The  total  installation  comprises  the  following:  About  3,050 
feet  10-inch  pipe,  5,000  feet  8-inch  pipe,  4,450  feet  6-inch  pipe, 
3.80O  feet  5-inch  pipe  and  30,000  feet  4-inch  pipe.  For  prop- 
erty connections,  about  14,000  feet  of  the  smaller  size  lines 
have  been  used. 

These  mains  are  laid  out  to  reach  every  irrigable  section  of 
the  city.  Each  tract  or  lot  connection  is  provided  for  at  the 
property  line,  one  tap,  with  outlet  at  top,  serving  two  adjacent 
properties  on  either  side  of  the  distributing  main.  As  a  typical 
example  of  outlet  installation,  a  connection  for  two  50-foot 
lots  in  the  principal  city  zone,  with  flow  under  30-pounds  pres- 
sure, comprises  a  saddle  with  1-inch  tap,  one  1-inch  nipple,  one 
lx%-inch  tee,  two  %-inch  galvanized  pipes  leading  to  the  re- 
spective property  lines,  and  two  %-inch  corporation  cocks 
equipped  with  plugs. 

In  the  business  district,  five  standpipes  are  installed  for 
supplying  the  street  sprinklers.  In  this  as  well  as  other  sec- 
tions of  the  city,  adequate  arrangement  is  made  for  water  for 
street  taps,  taps  being  installed  at  close  intervals  to  provide 
a  flow  of  not  more  than  two  blocks  from  any  outlet,  insuring 


both  ease  of  operation  and  control  of  water  without  waste. 

The  installation  of  this  municipal  irrigating  system,  ex- 
clusive of  water  rights,  has  cost  the  city  of  Prosser  about 
$33,700,  including  engineering  and  legal  expenses.  Of  this 
amount  the  steel  pipe  lines  in  place  represent  a  total  of  $20,- 
400,  trench  excavations  and  concrete  structures  have  cost 
$5,000,  while  valves,  boxes,  fittings  and  pipe  for  lot  connec- 
tions bring  the  total  expenditure  up  to  the  figure  mentioned. 

Prior  to  this  installation,  water  for  irrigating  purposes 
was  furnished  by  the  Pacific  Power  &  Light  Company,  which, 
with  a  limited  well  capacity,  utilized  the  Yakima  river  as  a 
source  of  extra  service.  This  frequently  resulted  in  an  im- 
pure water  supply,  particularly  during  the  excess  demand 
period.  With  the  operation  of  the  municipal  system,  notice- 
able benefits  have  been  derived.  Land  formerly  allowed  to 
grow  wild  has  been  placed  under  cultivation,  gardening  and 
kindred  industries  are  on  the  increase  and  the  beauty  of  the 
city  is  added  to  substantially.  The  municipal  plant  has  proved 
a  judicious  investment,  both  in  features  of  operation  and  at- 
tending results. 


INCREASE  IN  MOTOR  TRAFFIC 


The  accompanying  diagrams  show  the  increase  in  motor 
traffic  on  a  main  road  out  of  Birmingham,  England,  and 
demonstrate  the  reasons  for  a  reconstruction  of  the  road  which 
became  necessary.  They  are  of  value  as  showing  what  may 
be  expected  upon  the  improvement  of  a  road  to  the  extent  of 
making  motor  traffic  easy  and  therefore  of  the  necessity  of 
taking  account  of  this  increase  in  designing  the  road  so  that 
it  will  be  sufficient  to  carry  not  alone  the  traffic  to  which  it 
is  subjected  at  the  time  of  construction  but  of  the  traffic  given 
an  opportunity  to  develop  itself. 

It  will  be  noted  that  there  was  some  2G  per  cent  increase 
in  horse-drawn  traffic  but  that  the  great  increase  was  in  motor 
traffic,  it  being  five  times  a  much  at  the  end  of  two  years  and 
five  months  shown  in  the  diagram  as  at  the  beginning,  and 
that  55  per  cent  of  the  increase  was  in  motor  bus  traffic. 

The  road  on  which  the  traffic  census  shown  was  taken  was 
originally  constructed  with  6  to  S  inches  of  pebbles  and  granite 
surface  on  a  dry  marl  bottom.  In  1912  and  1913  the  surface 
was  tar  painted  and  it  gave  good  service  until  the  motor-bus 
service  began  about  January  1,  1913.  This  traffic  increased 
to  a  maximum  of  3,822  tons  per  week  in  July,  1914,  and  its 
slight  decline  was  accompanied  by  a  very  material  increase 
in  other  motor  traffic.  The  road  surface  broke  up  immedi- 
ately after  the  motor-bus  service  began  and  the  road  was 
reconstructed  in  1914  as  a  tar  macadam  road,  using  the  old 
road  as  a  base,  adding  5  inches  of  slag  and  4  inches  of  tar 
macadam,  with  thoro  drainage  by  means  of  slag  shoulders 
under  the  outer  edges  of  the  road  where  it  had  been  widened 
beyound  the  former  width,  connecting  with  side  drains  of  tile. 

It  is  not  surprising  that  the  light  road  first  in  use  should 
go  to  pieces  under  the  heavy  traffic  and  it  is  quite  possible 
that  the  tar  macadam  will  do  likewise  after  a  little  longer  life. 
The  principal  lessons  to  be  drawn  are  that  the  traffic  will 
increase  and  its  character  will  change  when  the  road  is  im- 
proved and  therefore  that  the  designer  of  the  road  must  do  his 


best  to  foresee  the  increase  and  changes  and  build  his  road 
to  carry  it.  Otherwise  his  road  must  be  rebuilt  before  it  is 
paid  for  under  the  ordinary  method  of  collecting  road  assess- 
ments, and  paying  road  bonds. 

There  have  been  many  such  results  on  American  roads  but 
not  many  traffic  census  diagrams  showing  as  clearly  why  the 
roads  have  failed  as  the  one  here  given.  It  is  taken  from  an 
article  on  modern  traffic  and  its  effect  on  improvement  designs 
and  maintenance  cost  in  The  Sutveyor  and  Municipal  Engi- 
neer of  London,  Eng. 


December,  liar, 


Water  Sterilization  by  Chlorine  Gas 


//  is  so  easy  to  inject  a  little  chlorine 
gas  into  a  water  supply  which  is  a  little 
doubtful  as  to  sanitary  safety  that  this 
expedient  is  resorted  to  with,  increasing 
frequency  in  supplies  where  the  expense 
of  filtration  does  not  seem  to  be  ordi- 
narily justified.  A  small  and  convenient 
apparatus  is  here  described  and  the 
main  feature  is  illustrated. 


THE  usefulness  and  practicability  of  chlorine  gas  in 
purifying  a  surface  water  supply  where  the  expense 
of  filtration  is  not  justified  is  being  demonstrated  in 
Wakefield,  Mass.,  where  a  gas  plant  installed  in  September, 
1914,  is  giving  sustained  efficiency.  The  average  bacteria  re- 
moval for  the  year  has  been  about  93  per  cent,  an  average 
of  254  bacteria  per  cubic  centimeter  being  found  in  Crystal 
Lake,  the  source  of  supply,  and  18  per  cubic  centimeter  in  the 
water  delivered  to  the  consumers.  B.  Coli  were  found  in  IT 
per  cent  of  the  75  samples  of  raw  water  and  in  none  of  the 
samples  of  treated  water. 

The  town,  which  has  about  13,000  population,  takes  its 
water  from  the  lake  on  the  outskirts  of  the  town,  much  ot 
the  watershed  being  under  cultivation  and  the  houses  unpro- 
vided with  sewer  connection.  The  supply  is  pumped  directly 
into  the  mains,  a  standpipe  taking  the  surplus.  The  Water 
Board  did  not  feel  justified  in  going  to  the  expense  of  in- 
stalling filters,  as  the  growth  of  the  town  may  require  a  new 
source  of  supply  in  10  or  15  years.  It  called  Edward  C.  Sher- 
man, Boston,  as  consulting  engineer,  to  advise  as  to  an  inex- 
pensive means  of  rendering  the  present  water  safe  for  con- 
sumption. Sterilization  by  chlorine  gas  was  recommended  on 
account  of  simplicity  of  operation. 

The  plant,  purchased  from  the  Electro-Bleaching  Gas  Co., 
New  York,  consists  of  a  tank  for  chlorine  in  liquid  form,  a 
control  board  for  valves  and  gages,  and  an  absorption  tower. 
Opening  of  valves  on  the  tank  and  control  panel  allows  some 
of  the  chlorine  to  vaporize  and  pass  through  a  copper  tube  to 
a  reducing  valve,  where  the  pressure  is  changed  from  the  tank 
pressure  of  perhaps  100  lbs.  to  6  or  7  lbs.  per  square  inch. 
Gages  on  the  board  show  the  respective  pressures. 

The  gas  then  passes  thru  a  rate-control  valve  and  enters 
the  tower,  where  it  is  absorbed  by  a  small  spray  of  water. 
The  solution  thus  formed  is  then  drawn  into  the  suction  pipe 
and  mixed  with  the  supply  as  it  passes  thru  the  pipe. 

The  rate  of  applying  the  chlorine  is  regulated  by  hand, 
changes  in  valve  setting  being  required  practically  only  when 
there  is  a  distinct  change  in  the  raw  water  under  treatment. 

A  rate  control  gage  consisting  of  a  conical  glass  tube,  with 
a  platinum  float,  shows  the  chlorine  used,  in  ounces  per 
hour.  The  rate  of  using  the  gas  is  checked  by  readings  of 
the  weight  of  the  tank,  which  stands  on  scales,  and  from  the 
records  showing  hours  of  pumping. 

A  small  water  tank,  with  a  float  valve  and  connected  with 
the  absorption  tower,  keeps  a  supply  of  water  at  a  fixed  depth 
in  the  bottom  of  the  tower,  the  water  for  absorbing  the 
chlorine  being  supplied  thru  a  small  pipe  leading  to  the  top 
of  the  tower.     The  apparatus  room  is  kept  at  about  85  deg.  F. 


The  cost  of  the  plant  in  place  was  about  $600,  and  the  cost 
of  operation,  including  chlorine,  analysis  of  samples,  supervi- 
sion and  interest,  is  approximately  $1.25  per  million  gals. 
For  the  first  year  of  operation  the  cost  reached  about  $1.75 
per  million  gals.,  owing  to  frequent  examinations  when  the 
plant  was  started,  and  other  items. 

It  is  pointed  out  by  Mr.  Sherman  that,  although  the  results 
have  been  good  in  Wakefield,  which  has  the  first  plant  of  the 
kind  in  the  State,  no  method  of  sterilization  can  take  the 
place  of  filtration,  in  that  it  cannot,  remove  turbidity  nor 
much  of  the  color.  The  success  of  any  process  of  treatment 
is  dependent  on  the  care  and  intelligence  of  those  in  charge. 

The  results  secured  at  Wakefield  involved  the  use  of  one 
part  chlorine  to  2,000,000  parts  water,  in  December  last,  to  a 
maximum  of  one  part  to  8,000,000,  during  a  short  period  when 
a  large  amount  of  organic  matter  was  washed  into  the  reser- 
voir. There  has  never  been  an  unpleasant  taste  or  odor  in 
Wakefield  water,  but  it  is  recognized  that  clarification  by 
rapid  filtration  before  being  sterilized  would  make  probable 
even  better  results  than  those  secured,  and  with  less  chlorine. 
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CHLORINE  GAS  apparatus  and  method  of  controll- 
ing the  application  of  the  gas  to  the  water  in  an  aqueous 
solution  made  immediately  before  injection  into  the 
supply. 
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IMPROVING  CONCRETE  BY  THE 
USE  OF  HYDRATED  LIME 


The  use  of  lime  in  limited  quantities 
in  cement  concrete  has  been  advocated 
for  a  number  of  years  and  the  extension 
of  its  proper  use  has  usually  resulted  in 
improvement  of  the  concrete  in  plastic- 
ity, greater  impermeability,  prevention 
of  shrinkage  cracks  to  a  considerable  ex- 
tent, greater  uniformity  of  the  mass  of 
concrete  and  the  like.  This  article  gives 
the  reasons  for  many  of  these  improve- 
mentsand  reports  of  the  results  of  the 
application  of  the  theories  in  actual  con- 
struction and  is  well  worth  careful 
stud  11. 


THE  direct  effect  of  the  addition  of  hydrated  lime  to 
cement  mortars  and  concretes  has  been  found  by  many 
prominent  engineers  to  produce  certain  characteristics 
in  the  concrete  which  are  of  marked  advantages  in  bringing 
about  concrete  of  superior  quality. 

The  functions  of  hydrated  lime  in  the  concrete  are  as 
follows: 

1.  Increases  the  plasticity  and  homogeneity  of  the  mass, 
facilitating  the  mixing,  handling  and  placing. 

2.  Reduces  to  a  minimum  tendency  towards  segregation. 

3.  Causes  the  retention  of  a  sufficient  amount  of  moisture 
in  the  concrete,  while  setting,  to  reduce  the  risk  of  shrinkage 
cracking. 

4.  Being  a  void  filler,  it  renders  the  concrete  less  porous 
and  more  impermeable,  largely  reducing  the  alternate  absorp- 
tion and  expulsion  of  moisture,  thereby  minimizing  expansion, 
contraction,  internal  stresses  and  cracking  arising  from 
changes  in  moisture  content. 

5.  Produces  density  and  uniformity  in  the  finished  con- 
crete, thereby  adding  to  the  life  and  efficiency  of  the  structure 
by  elimination  of  stone  pockets  and  weak  sections  as  well  as 
other  sources  of  irregularity  in  strength. 

Plasticity  and  Homogeneity. 

During  the  time  of  mixing  and  placing  concrete,  and  up  to 
the  time  it  begins  to  harden,  concrete  may  be  considered  as 
a  plastic  material.  The  term  plastic  as  used  in  reference  to 
concrete  and  cement  mortars  may  be  defined  as  that  property 
which  allows  the  material  to  be  cast  or  molded  into  shape. 

It  may  be  said  that  the  plastics  differ  from  most  materials 
of  construction  in  that  their  strength  and  structural  integrity 
depend  to  a  much  greater  extent  upon  the  skill  of  the  user 
than  upon  that  of  the  manufacturer.  For  example,  Portland 
cement  is  made  by  most  manufacturers  to  pass  a  standard 
specification  and  if  Portland  cement  of  this  character  is  used 
it  may  usually  be  depended  upon  to  perform  its  particular 
function,  so  that  it  may  be  stated  that  the  quality  of  concrete 
is  much  more  dependent  on  the  quality  of  stone,  sand  and 
workmanship  than  upon  the  cement.  It  will  be  readily  recog- 
nized that  the  quality  of  the  concrete  is  largely  dependent 
upon  its  plasticity,  or  the  ease  with  which  the  plastic  mass 
of  stone,  sand,  water  and  cement  will  flow  into  place  and 
assume  its  final  form.  This  being  the  case,  anything  that  will 
improve   the   plastic   quality   of  the   wet   mixture   without   de- 


creasing its  strength  after  hardening  will  be  found  advan- 
tageous. 

The  value  of  concretes  and  mortars  in  construction  work 
depends  upon  the  ease  of  manipulating  them  into  a  plastic 
state,  supplemented  by  the  quality  of  subsequent  hardening 
to  a  stone-like  mass.  It  is  a  well  known  fact  that  cement 
when  mixed  with  water  is  not  very  plastic  and  it  is  therefore 
difficult  to  secure  its  elevation,  pouring  and  distribution  with- 
out more  or  less  sticking  and  clogging  in  the  chutes.  It  is  in 
endeavoring  to  overcome  this  lack  of  plasticity  hat  an  excess 
amount  of  water  is  used,  which  usually  results  in  the  concrete 
becoming  too  wet,  causing  the  aggregates  and  matrix  to  sep- 
arate. This  naturally  prevents  a  uniform  distribution  of  the 
cement  thruout  the  mass,  upon  which  factor,  together  with 
proper  grading  of  the  fine  and  coarse  aggregates,  the  durability 
of  the  concrete  is  more  dependent  than  it  is  upon  the  pro- 
portion of  cement  used,  provided,  of  course,  the  amount  of 
cement  used  is  consistent  with  the  required  loads. 

As  is  well  known,  it  has  been  demonstrated  by  experiments 
and  practical  observations  that  lime  is  a  much  more  plastic, 
freer  spreading  material  than  cement  and  the  practical  result 
of  the  addition  of  small  percentages  of  this  material  (5  to  15 
per  cent,  of  the  cement  content)  has  been  found  to  be  material 
promotion  of  plasticity  thruout  the  mass.  The  effect  of  this 
added  plasticity  is  to  smooth  out  and  lubricate  the  way  for 
the  sharper  pieces  of  stone,  sand  and  cement  to  flow  freely 
in  transit  and  without  segregation  so  that  the  concrete  is 
deposited  in  the  forms  with  the  cement  uniformly  distributed 
thruout  the  mass,  resulting  in  maximum  strength.  After  the 
concrete  has  been  placed  in  the  forms,  subsequent  spading  is 
greatly  facilitated  and  the  thoro  covering  of  intricate  reinforc- 
ing steel  is  more  perfectly  accomplished.  An  extremely  inter- 
esting example  of  the  effectiveness  of  hydrated  lime  in  cor- 
recting lack  of  plasticity  in  concrete  as  related  by  Robert  S. 
Edwards,  Chemical  Engineer,  Portland,  Oregon,  is  worthy  of 
mention : 

"During  the  fall  of  1912  and  the  winter  of  1913  the  Stone 
&  Webster  Engineering  Corporation  constructed  a  large  con- 
crete dam  located  on  the  White  Salmon  river,  about  seventy 
miles  from  Portland,  Oregon.  Our  concern  was  retained  by 
Stone  &  Webster  and  the  Northwestern  Electric  Company,  for 
whom  the  dam  was  built,  to  inspect  the  material  used  in  the 
concrete  work.  A  thoro  investigation  was  made  to  determine 
the  advisability  of  manufacturing  the  sand  which  was  to  be 
used  in  this  work,  and  it  was  finally  decided  to  erect  a  large 
crushing  and  sand  manufacturing  plant  and  secure  both  fine 
and  coarse  aggregate  for  the  concrete  in  this  manner.  The 
sand  was  made  by  further  crushing  a  basaltic  rock  secured 
from  the  crusher  located  on  the  bank  of  the  stream  at  an 
elevation  of  COO  feet  above  the  river  bed.  The  fine  crushed 
rock  was  screened  through  a  %-inch  mesh,  and  the  fine  and 
coarse  crushed  rock  stored  in  bins  just  above  the  mixing  plant, 
from  which  point  SO  per  cent,  of  the  concrete  was  poured 
down  a  spout  or  chute  400  feet  In  length  to  the  dam  site 
below.  From  numerous  test  results  it  was  decided  to  use  10 
per  cent  of  hydrated  lime  thruout  the  concrete,  the  mixture 
being  1-3-6.  It  is  more  difficult  to  secure  easy  working  con- 
crete when  using  crushed  rock  as  the  coarse  aggregate  than 
when  using!  gravel,  this  being  due  to  the  angularity  of  the 
crushed  rock.  In  this  case  we  not  only  had  to  contend  with 
the  crushed  coarse  aggregate,  but  sand-sized  material  was  also 
angular,  in  fact,  to  such  an  extent  that  the  concrete  mixture 
would  not  flow  down  the  steel-lined  chutes  without  mechanical 
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aid.  By  the  addition  of  10  per  cent  of  hydrated  lime,  or  ap- 
proximately 40  pounds  of  hydrated  lime  per  yard  of  1-3-6 
concrete,  we  literally  transformed  the  physical  appearance  of 
the  concrete  as  seen  in  the  chutes.  The  concrete  would  leave 
the  mixers,  pass  into  the  chutes  and  then  onward  without  the 
slightest  separation  of  the  aggregate  and  would  finally  arrive 
at  the  dam  in  a  perfectly  homogeneuos  mass,  where  it  would 
flatten  out  to  a  level  with  but  little  shoveling  and  spading  in 
the  forms.  The  hydrated  lime,  together  with  proper  mixing, 
had  given  the  concrete  sufficient  plasticity  to  destroy  the 
excess  friction  caused  by  the  angular  condition  of  the  fine  and 
coarse  aggregate,  and  formed  a  smoothly  flowing,  uninter- 
rupted stream  of  concrete,  to  be  deposited  in  its  final  resting 
place  in  the  dam." 

Retention   of  Moisture  by  Hydrated  Lime. 

A  sponge-like  colloidal  matter  with  its  immense  surface 
and  fine  pores  offers  the  greatest  resistance  to  the  passage  of 
water,  and  while  the  final  hardening  of  cement  is  obtained 
largely  thru  colloidal  action,  mortars  made  from  them  contain 
practically  no  colloid,  in  consequence  of  which  they  are  short 
and  non-plastic  and  offer  little  resistance  to  the  loss  of  water. 
This  is  due  to  the  slow  solubility  of  the  cement.  As  the  final 
hardening  of  cement  depends  upon  the  amount  of  water  which 
is  accessible  to  the  fine  grains  of  cement,  it  is  to  be  expected 
that  if  concrete  contains  more  material  which  will  pass  off 
water  to  the  cement  as  required,  there  will  be  further  hydra- 
tion  of  the  cement  and   consequently  greater  final   strength. 

Hydrated  lime,  as  is  well  known,  has  a  great  affinity  for 
holding  water,  which  is  mechanically  retained  in  the  mixture 
until  such  time  as  the  cement  requires  more  moisture  to  cause 
further  hydration,  at  which  time  it  is  taken  from  the  hydrated 
lime,  thus  producing  maximum  strength.  This  feature  is  of 
particular  value  in  the  construction  of  concrete  roads.  In 
laying  concrete  for  this  class  of  construction  there  is  usually 
more  or  less  loss  of  gaging  water,  either  by  seepage  thru  the 
subgrade  or  by  evaporation.  This  loss  in  gaging  water  causes 
shrinkage,  which  take's  place  when  the  concrete  is  still  voung 
and  without  sufficient  strength  to  resist  the  strain.  This  is 
very   often   the   cause   of  very   small  shrinkage   cracks   which 


develop  in  concrete  road  construction.  Many  highway  engi- 
neers have  used  hydrated  lime  as  a  means  for  reducing  this 
difficulty  to  a  minimum,  the  idea  being  that  hydrated  lime  acts 
somewhat  as  a  reservoir  inside  the  concrete  and  passes  off 
moisture  to  the  cement  as  required,  thereby  offsetting  the 
shrinkage  action  until  such  time  as  the  concrete  has  gained 
sufficient  strength  to  itself  withstand  the  strain. 

Value  as  a  Waterproofing  Material. 

The  value  of  hydrated  lime  as  a  waterproofing  material  has 
never  been  widely  exploited  and  consequently  is  not  as  well 
known  as  it  deserves.  It  has,  however,  been  successfully  used 
as  an  integral  method  of  waterproofing  such  structures  as 
dams,  reservoirs,  sewers,  tanks,  tunnels,  bridges,  etc. 

Field  practice  has  shown  that  in  order  to  have  concrete 
made  permanently  watertight  it  must  be  made  so  as  to  be  pro- 
ductive of  the  greatest  possible  density.  This  necessary  de- 
gree of  density  is  obtainable  thru  the  judicious  use  of  hy- 
drated lime,  owing  to  its  degree  of  fineness,  permitting  the 
filling  and  closing  of  voids.  This  results  in  a  dense,  imperme- 
able concrete,  and  its  power  of  imparting  impermeability  is  re- 
ained  so  long  as  the  structure  endures. 

Expansion  and  Contraction. 

It  will  be  appreciated  that  the  degree  to  which  concrete  is 
made  watertight  will  have  more  or  less  to  do  with  the  change 
in  volume-constant  of  the  concrete. 

It  has  been  definitely  established  that  concrete  expands  and 
contracts  somewhat  under  the  influence  of  heat,  and  more 
markedly  under  the  influence  of  alternate  wetting  and  drying. 
It  is  therefore  to  be  supposed  that  in  making  the  concrete 
dense  and  impermeable  by  the  use  of  hydrated  lime,  the  vol- 
umetric movement  of  the  concrete  would  be  minimized. 

In  view  of  the  foregoing,  it  is  reasonable  to  assume  that  a 
material  which  performs  these  functions  merits  the  consid- 
eration and  investigation  of  engineers  and  contractors  in  de- 
signing and  erecting  concrete  structures  of  any  kind,  and  es- 
pecially so  when  it  is  considered  that  hydrated  lime  is  a  low- 
priced  commodity. 


SWIMMING  POOL  AND  FLUSH  TANK 


Municipal  swimming  pools  are  becoming  frequent  in  Cali- 
fornia, even  in  cities  of  small  population.  Oakdale,  Cal.,  was 
the  pioneer  in  the  movement,  and  now  there  are  dozens  of 
similar  pools  in  the  state.  Oakdale  is  a  city  of  but  1,500,  a 
hundred  miles  from  San  Francisco,  and  has  been  incorporated 
only  a  few  years. 

The  pool  was  built  above  the  ground  and  was  designed  by 
George  L.  Dillman,  a  San  Francisco  engineer,  who  was  then 
city  engineer  of  Oakdale,  to  be  used  for  flushing  the  sewers. 

Now  it  serves  a  double  purpose,  for  both  swimming  and 
flushing  the  sewers,  so  that  it  would  probably  be  possible  to 
induce  even  the  more  practical  and  conservative  city  fathers 
to  consider  the  proposition.  The  pool  was  built  by  the  city 
two  years  ago  at  a  cost  of  $1,400,  and  since  then  about  $500 
additional  has  been  spent  in  bathhouses,  showers,  buildings. 
etc.  It  is  an  ellipse,  sixty  feet  long  and  forty  feet  wide  at 
the  widest  point.  It  is  built  entirely  above  ground  and  the 
concrete  shell  is  strengthened  by  earth,  scraped  up  around  the 
sides  of  the  pool.  The  tank  runs  from  one  to  nine  feet  in 
depth,  holds  approximately  one  hundred  thousand  gallons  and 
the  cost  of  filling  is  about  two  dollars.  By  building  the  tank 
above  the  ground,  the  water  can  be  used  to  flush  the  sewers 
and  this  saves  the  city  of  Oakdale  a  tidy  sum  each  year. 
There  is  no  covering  over  the  pool,  making  it  unecessary  to 


heat  the  water,  as  the  sun's  rays  accomplish  that  work.  The 
pool  is  the  principal  source  of  amusement  during  the  summer 
and  keeps  many  people  at  home  who  would  otherwise  go  to 
the  seashore  for  their  vacations. 

This    year    dozens   of   similar   pools    are   being   built    over 
California. 
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BEAR  GRASS  CREEK  IMPROVEMENT 

LOUISVILLE,  KENTUCKY 


This  article  is  supplementary  to  one 
published  some  months  ago  on  the 
work  of  the  Sewer  Commission  in  Bear 
Grass  Creek  and  describes  the  extension 
of  the  improvement  for  another  mil,  . 
thus  removing  a  very  disagreeable  fea 
ture  in  an  otherwise  beautiful  landscape 
in  tin    eastern  part  of  Louisville. 


THE  city  of  Louisville,  Ky.,  completed,  on  August  17,  the 
work  of  improving  the  channel  of  Beargrass  creek,  a 
stream  running  through  the  eastern  section  of  the  city, 
and  which,  in  the  past,  caused  much  damage  to  industrial 
plants  and  residence  sections.  Nearly  two  miles  of  this 
stream  has  been  widened,  straightened  and  provided  with 
concrete  walls  and  bed.  Of  this,  a  portion  almost  a  mile  in 
length  was  improved  by  the  sewer  commission  between  1911 
and  1913,  at  a  cost  of  $154,000.  When  the  funds  of  that  body 
were  exhausted  and  it  went  out  of  existence,  the  engineering 
department  of  the  city  decided  to  continue  the  work.  Con- 
struction was  started  September  22,  1913.  The  cost  of  this 
part  of  the  work,  which  is  4,900  feet  in  length,  was  $378,847, 
the  walls  being  generally  higher  and  the  excavation  heavier. 

The  part  of  the  creek  running  thru  the  city  is  known  as 
the  south  fork  and  drains  an  area  of  about  twenty  square 
.miles.  The  bed  had  filled  thru  deposit,  causing  overflows 
after  haid  rains,  and  to  damage  from  this  source  was  added 
that  from  backwater  of  the  Ohio  at  high  stages.  Two  large 
storm  sewers  entering  the  creek  were  unable  to  empty  be- 
cause of  the  rise  in  the  creek-bed  and  these  overflowed  a  large 
area.  Another  cause  of  trouble  was  the  presence  of  many 
trestles,  the  bents  of  which  were  placed  at  an  angle  with  the 
creek  and  stopped  material  carried  by  the  water.  On  account 
of  this,  the  creek  was  considered  highly  insanitary. 

The  sewer  commission  constructed  an  intercepter  on  each 
side  in  order  to  divert  the  run-off  from  a  portion  of  the 
drainage  area.  It  also  brought  about  the  ccndemnation  of 
the  trestles.  Where  necessary,  these  have  been  replaced 
with  steel  girder  bridges.  The  removal  of  the  deposits  and 
the  clearing  away  of  obstructions  were  at  first  considered  as 
means  of  relieving  the  creek,  but  it  was  decided  that  these 
would  bring  but  temporary  relief,  and  the  building  of  walls 
and  bed  was  then  decided  upon. 

In  the  more  recent  construction  along  the  cretk,  G50  feet 
of  it  is  50  feet  wide  and  the  remainder  40  feet.  In  the  center 
is  a  dry-weather  channel,  8  feet  wide  and  9  inches  deep,  the 
small  size  making  it  self-cleansing. 

The  walls  vary  in  height  from  9  to  21.5  feet. 

The  hydraulic  data  used  in  designing  the  improvements 
are  as  follows: 


Small  channel 


Whole  channel 


^^                     c,o                  o.w  o<w  o^  0*1-1 

PS                  ai  t!                >£  oS  >  £  ■oo 

40                   1.4               3.05  13.7  13.90  50.70 

50                  0.8              2.34  14.0  10.95  51.50 

The  creek  is  designed  so  that  when  the   flood  discharge 

reaches  a  stage  of  180  cubic  feet  a  second,  the  depth  at  the 

center  will  be  10  feet. 
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The  walls  are  built  as  cantilevers.  Their  design  was  com- 
plicated by  the  fact  that  the  Louisville  and  Nashville  Rail- 
road's main  line  runs  along  the  bank  at  a  general  distance  of 
16.5  feet  from  the  wall,  the  greater  part  of  the  way  on  the  west 
side,  and  the  remainder  on  the  east  side.  For  this  part  of  the 
way,  also,  the  railroad  has  recently  constructed  an  industrial 
line  on  the  opposite  side.  In  order  to  take  care  of  the  train 
loads,  the  walls  adjacent  have  been  built  with  buttresses, 
with  a  width  of  18  inches.  These  are  spaced  10  feet  on 
centers,  the  buttress  with  one-half  the  wall  slab  on  each  side 
being  considered  as  a  T-beam  acting  as  a  cantilever.  From 
the  standard  L.  &  N.  engine  weight,  plus  50  per  cent,  for 
impact,  was  derived  the  weight  per  foot  of  rail.  The  angle 
of  action  of  the  load  was  assumed  as  45  degrees. 

Expansion  joints  of  6  inches  are  provided  in  the  walls 
every  30  feet.  Angle  bars  are  used  to  protect  the  edges  of 
the  joint.  The  expansion  joints  are  so  arranged  as  to  come 
in  buttresses,  those  in  which  they  occur  being  widened  2  feet. 

All  walls  up  to  14  feet  in  height  are  plain  cantilever,  while 
from  14  to  21.5  feet,  walls  carrying  train  loads  are  of  but- 
tress type. 

The  bed  of  the  creek  was  lowered  5  feet,  in  addition  to  be- 
ing cleaned  of  deposit.  It  is  provided  with  four  expansion 
joints  in  the  direction  of  its  length,  while  joints  are  placed 
25  feet  apart  in  the  other  direction.  The  sides  of  the  joints 
are  protected  by  tar-paper  and  pitch.  The  slab  is  G  inches 
in  thickness  and  has  a  troweled  finish.  The  bed  has  a  drop 
of  3  inches  from  the  wall  to  the  outside  of  the  central  channel. 
Before  pouring  the  concrete  in  the  bed  of  the  creek,  all  holes 
and  depressions  were  filled  with  1:4:8  concrete. 

At  the  beginning  of  construction.  George  Cahill,  the  con- 
tractor, built  a  dam  at  the  southern  end  of  the  job.  This 
extended  across  the  stream  and  was  provided  with  flood-gates. 
It  was  6  feet  high.  3  feet  wide  at  the  bottom  and  2  feet  at  the 
top,  and  of  brick  on  a  concrete  foundation.  Near  the  middle 
of  the  job,  holes  were  made  in  the  Broad  intercepter  near 
the  creek  and  siphons  were  constructed  with  two  24-inch 
pipes.  By  this  means,  the  creek  was  well  drained  and  it  was 
kept  dry  by  means  of  two  Nye  pumps,  one  being  3-inch  and 
the  other  4-inch. 

Excavation  was  started  both  at  the  southern  end  and  the 
northern  end,  where  the  creek  joined  the  portion  improved 
by  the  sewer  commission.  The  excavating  equipment  con- 
sisted of  one  drag-line  excavator  built  by  the  contractor,  and 
two  Marion  steam  shovels.  Rock  excavation  ranged  in  depth 
from  nothing  to  5  feet,  and  was  handled  by  twelve  Ingersoll- 
Rand  air  drills  and  four  Sullivan  steam  drills.  A  central 
air  compressor  was  tried  on  one  section,  but  electric  rates 
caused  this  to  be  abandoned  for  the  other  sections  and  a  team- 
drawn  steam  compressor  was  substituted. 

The  main  concrete  plant  consisted  of  a  1-yard  Smith  mixer, 
mounted  on  a  movable  timber  housing.  This  was  located  in 
the  hole  on  a  track  with  a  16-foot  gage,  this  being  determined 
by  the  size  of  the  drag  line.  Local  sand  and  gravel  was 
brought  in  on  the  new  industrial  line  of  the  L.  &  N.,  which 
was  first  laid  far  enough  from  the  creek  to  permit  unloading 
the  material  alongside.  Planks  bridged  between  the  mixer 
plant  and  the  bank  and  the  material  was  carried  across  in 
wheelbarrows.  The  mixer  house  was  large  enough  to  hold  a 
carload  of  cement  and  one  of  the  pumps.  It  was  also  pro- 
vided with  a  hoisting  tower,  the  chute  being  supported  by 
cables  from  the  tower  and  so  arranged  that  it  could  be  swung 
around  for  the  pouring  on  either  side. 

The  central  channel  was  poured  first  in  order  that  it  might 
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aid  in  carrying  off  the  rainfall.  Wherever  possible  the 
trenches  for  the  walls  were  excavated  by  hand  ahead  of  the 
main  channel  and  the  walls  poured,  in  order  that  spoil  from 
the  creek-bed  might  be  used  in  back-filling  behind  the  walls. 
This  procedure  was  generally  an  effective  one,  but  in  one 
case  dirt  that  had  been  pushed  ahead  by  the  steam  shovels 
for  use  later  as  back-fill  became  frozen,  forming  a  dam  across 
the  stream.  Heavy  rains  caused  overflow  behind  this  earth 
and  it  became  necessary  to  dynamite  it. 

Much  of  the  material  was  hauled  away  by  railroad.  A 
small  trackage  of  narrow-gage  road  was  also  used. 

The  banks  were  cut  to  a  Wz  to  1  slope.  Altho  the  first 
survey  of  the  sewer  commission  considered  the  purchase  by 
the  city  of  the  ground  that  was  to  be  cut,  the  consent  of  the 
property  owners  was  secured  for  the  work  without  purchase. 
In  two  cases,  where  the  cut  would  have  been  costly  to  the 
owners,  the  wall  was  raised  to  a  sufficient  height  to  prevent 
this,  the  additional  cost  being  paid  for  by  them. 


The  largest  change  in  the  location  of  the  creek  was  the 
straightening  of  an  acute  bow,  where  the  new  channel  length 
is  900  feet.  The  cut  at  this  point  was  15  feet.  This  occurred 
in  the  city's  own  yards  and  added  a  large  area.  Several 
smaller  fills  were  made  in  a  similar  way. 

The  quantities  and  unit  contract  cost  in  each  class  of 
work  follows:  Class  A  (1:2:4)  concrete,  plain,  3,372  cubic 
yards,  $8.70;  Class  A,  reinforced,  10,600  cubic  yards,  $10; 
earth  excavation,  09,700  cubic  yards,  $1.43;  rock  excavation, 
29,800  cubic  yards,  $2.53. 

When  property  along  the  creek  beyond  the  present  im- 
provement increases  in  value,  it  is  expected  the  work  will  be 
carried  further. 

David  H.  Lyman  is  city  engineer.  Roy  W.  Burks,  first  as- 
sistant city  engineer,  was  in  general  charge  of  the  work.  L. 
D.  Lindsay  was  engineer  for  the  contractor,  and  H.  B.  Camp- 
bell was  superintendent. 


Novel  Device  Prevents  Washing  of  Maryland  Roads 


A  novel  devise  is  used  in  Maryland  to  prevent  the  washing 
of  road  shoulders  and  gutters.  According  to  H.  G.  Shirley, 
Chief  Engineer  of  the  Maryland  State  Roads  Commission, 
these  "breakers,"  as  they  are  termed,  answer  their  purpose 
so  well  that  they  will  pay  for  themselves  after  two  or  three 
heavy  storms.  They  are  considerably  cheaper  than  cobble-stone 
gutters,  give  thoro  protection  to  the  shoulders  of  the  road  and 
may  be  used  on  any  type  of  highway,  including  farm  lanes 
and  driveways. 

Briefly  described,  the  breaker  consists  of  a  low  concrete 
barrier  extending  from  the  edge  of  the  road  diagonally  thru 
the  shoulder  to  the  ditch.  It  is  built  flush  with  the  surface 
of  the  road  shoulder,  and  where  highways  are  patrolled  and 
shoulders  kept  in  repair,  it  is  no  obstruction  to  travel. 
Breakers  are  spaced  as  occasion  may  require,  and  are  neither 
expensive  nor  difficult  to  build.  The  Maryland  breakers  are 
12  inches  wide  and  IS  inches  deep.  As  stated,  spacing  varies 
with  the  nature  of  the  soil,  grade,  and  the  amount  of  water 
they  encounter.  Thus  it  would  probably  be  necessary  to  space 
them  closer  at  the  bottom  of  a  hill  than  at  the  top.    On  5  to  6 


per  cent,  grades  and  medium  soil  the  breakers  are  spaced  25 
to  30  feet  apart.  Where  the  soil  is  liable  to  wash  and  the 
grade  is  steeper,  they  would  be  spaced  much  closer.  The 
length  as  well  as  the  grade  of  a  hill  would  also  influence  the 
spacing. 

The  illustration  shows  a  macadam  road  with  a  concrete 
breaker  extending  across  the  shoulder  of  the  road  in  the  im- 
mediate foreground,  while  beyond  appear  additional  breakers, 
the  spacing  in  this  instance  being  approximately  25  feet. 

Local  materials  are  usually  used  to  build  the  concrete 
breakers.  This  makes  the  cost  very  low,  and  as  the  requisite 
materials  are  found  in  practically  every  section  of  the  country, 
breakers  could  be  used  with  economy  on  all  types  of  highways. 
A  great  deal  of  repair  work  of  costly  nature  is  occasioned 
by  torrential  rains,  resulting  in  serious  washouts,  and  these 
breakers  are  said  to  reduce  this  work  very  materially.  To 
make  the  shoulders  of  the  road  available  for  traffice  their  sur- 
face must  always  be  kept  in  first-class  repair  and  flush  with 
the  top  of  the  breakers,  an  expense  which  will  offset  a  com- 
paratively small  proportion  of  the  saving  from  heavy  washouts. 


CONCRETE  BREAKERS  as  used  on  Maryland  roads.   A  simple 
device  to  prevent  ivashing  of  shoulders  and  gutters. 
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Decisions  of  the  Higher  Courts  of  Interest  to 
Municipalities 

EIGHTS  OF  CONTRACTOR  AND  OF  MORTGAGEE  IN  STRUCTURE 
ATTACHED  TO  REAL  ESTATE. 

The  rights  of  a,  seller,  in  a  contract  to  sell  and  erect  a 
water  tower  on  land  of  a  corporation  supplying  water  to  be- 
come a  part  of  its  plant,  which  stipulates  that  the  title  shall 
remain  in  the  seller  until  payment  of  the  price,  with  right 
to  remove  on  default,  are  superior  to  a  mortgage  executed  by 
the  corporation  subsequent  to  the  contract,  but  before  the 
building  of  the  structure,  and  covering  not  only  property  in 
existence  at  the  time  of  the  mortgage,  but  also  after-acquired 
property,  and  the  seller  may  as  against  the  mortgagee  remove 
the  tower  on  default  in  payment  of  the  price. 

A  clause  in  a  mortgage  given  by  a  public  service  corpora- 
tion that  it  shall  include  their  acquired  property  is  valid. 

Holders  of  corporate  bonds  secured  by  a  mortgage  covering 
after-acquired  property  take  after-acquired  property  subject  to 
any  liens  or  equities  with  which  it  is  impressed  when  it  comes 
into  the  hands  of  the  corporation. — Re  Frederica  (Del.) 
Water,  Light  and  Power  Co.,  93  Atl.  376. 

WATER   COMPANY   LIABLE  FOR   FIRE   LOSS. 

Where  a  water  works  company  agreed  with  the  city  to 
furnish  a  given  pressure  for  fire  protection,  citizens  whose 
property  was  destroyed  thru  fire,  owing  to  the  company's  fail- 
ure to  furnish  the  required  pressure,  may  recover  against  it, 
the  contract  being  for  their  benefit. — Morton  et  al.  v.  Wash- 
ington Light  and  Water  Co.   (N.  C),  S4  S.  E.  1019. 

LIABILITY   OF   CITY   FOR  DAMAGES   FOR   INJURY'   ON    CONTRACT   WORK. 

Where  a  city  prepared  plans  and  specifications  for  the 
grading  of  a  street  which  called  for  banks  at  the  sides  of  the 
cuts  so  steep  as  to  be  unsafe,  but  its  engineer  assured  the  con- 
tractor that  they  were  safe,  and  ordered  him  to  complete  the 
work  in  accordance  with  the  plans,  and  one  of  the  banks  caved 
in  during  the  work,  inflicting  upon  a  workman  injuries  for 
which  the  contractor  was  compelled  to  pay  damages,  the  con- 
tractor, tho  liable  to  the  workman  for  his  failure  to  furnish  a 
safe  place  to  work,  was  not  in  pari  delicto  with  the  city,  but, 
as  to  it,  was  entitled  to  rely  upon  the  plans  and  the  assur- 
ance of  its  engineers,  and  can  therefore  recover  from  it  for 
the  damages  so  paid. — Aberdeen  Const.  Co.  v.  City  of  Aber- 
deen  (Wash.),  147  Pac.  2. 

REMOVAL  OF  OBSTRUCTIONS  IN  STREET — REPAIR  OF  STREET  CROSSING 
OVER  RAILROAD. 

Where  the  boundaries  of  a  street  have  been  obstructed  by 
buildings  or  fences,  they  may,  under  Rev.  Laws,  c.  53,  §  1,  be 
removed  as  nuisances,  unless  than  have  continued  for  forty 
years. 

Where  highway  under  which  a  railroad  right  of  way  passed 


was  narrowed,  the  work  of  restoring  the  highway  to  its  orig- 
inal condition  is  a  "repair,"  for  the  cost  of  which  the  railroad 
is  solely  liable  under  Rev.  Laws,  c.  Ill,  §  132,  instead  of  an  al- 
teration, the  cost  of  which  should,  under  section  134,  be  ap- 
portioned; a  technical  "alteration"  being  the  substitution  of 
one  way  for  another. — N.  Y.  Cent.  &  H.  R.  R.  Co.  et  al.  v.  Board 
of  Commissioners  of  Middlesex  County  (Mass.),  10S  N.  E.  506. 

CITY      MUST      CARE      FOR      SEWAGE — INDIVIDUAL      NOT      LIABLE      FOR 
DAMAGE. 

Tho  a  city  may  control  and  regulate  its  sewers  and  the 
character  of  sewage  which  any  property  owner  may  discharge 
into  the  sewer,  and  tho  no  property  owner  has  a  right  to 
connect  a  private  sewer  with  a  city  sewer  without  the  city's 
consent,  where  a  city  board  of  health,  with  knowledge  of 
the  character  of  sewage  from  a  distillery,  ordered  the  person 
operating  the  distillery  to  make  a  connection  with  the  city 
sewer,  and  he  did  so  by  the  authority  of  the  city  and  under 
the  supervision  of  its  engineering  department,  and  the  city 
did  not  by  ordinance  regulate  the  quantity  or  character  of 
sewage  which  he  was  authorized  to  discharge  into  the  sewer, 
it  was  thereafter  the  city's  duty  to  take  care  of  the  sewage, 
and  the  distillery  proprietor  was  not  liable  to  riparian 
owners  for  the  pollution  of  a  stream  caused  by  emptying 
such  sewage  into  the  stream. — Kraver  et  al.  (including  city  of 
Henderson,  Ky.)   v.  Smith,  117  S.  W.  286. 

WHEN     LIABILITY    OF    SURETY    ACCRUES. 

A  contract  for  the  construction  of  a  city  sewer,  which 
stipulates  that  the  contractor  and  his  surety  will  pay  all 
damages  for  personal  injuries  growing  out  of  the  work  or 
any  obstruction  on  any  street  or  sidewalk  and  will  hold  the 
city  harmless  against  any  damage  on  account  of  personal 
injury  or  injury  to  property,  is  a  contract  between  the  city 
and  the  contractor,  and  the  surety  is  merely  a  surety,  and 
where,  in  performance  of  the  contract,  the  contractor  is  neg- 
ligent, causing  injury  to  a  pedestrian,  the  surety  Is  not  liable 
until  the  negligence  of  the  contractor  has  been  established. 

Where  one  sustaining  a  personal  injury  through  the  neg- 
ligence of  a  city  and  its  contractor  has  no  right  to  join  the 
surety  of  the  contractor  with  the  contractor  and  the  city  in 
an  action  for  the  injury,  allowing  her  to  do  so  is  prejudicial 
to  the  surety  because  tending  to  induce  the  jury  to  award 
greater  damages  and  because  the  liability  of  the  surety  is 
limited  to  the  amount  recovered  against  the  city  or  con- 
tractor.— Owens  v.  Georgia  Life  Ins.  Co.  et  al.  (including 
city  of  Louisville,  Ky.),  177  S.  W.  294. 

LIABILITY    FOR    DEFECTIVE    CELLAR    DOOR    IN     SIDEWALK. 

One  maintaining,  without  permit  of  a  city,  an  obstruction 
in  a  street,  maintains  an  absolute  nuisance;  but  one  obtain- 
ing a  city  permit,  expressly  or  impliedly,  and  complying 
therewith,    is    not    liable,    and    to    create    liability    for    injury 


December,  WIS 


216 


MUNICIPAL    ENGINEERING 


caused  by  the  obstruction   it  is  necessary  to   show   failure   to 
properly  construct  and   maintain  the  same. 

One  maintained  cellar  doors  extending  into  the  sidewalk 
under  a  permit  .granted  by  the  city,  expressly  or  impliedly. 
The  wood  of  the  doors  was  and  had  been  for  a  long  time 
rotten,  and  the  screws  which  fastened  them  had  become 
loose.  A  pedestrian  was  injured  by  stepping  on  the  doors. 
Held,  that  the  doors  were  a  nuisance,  authorizing  a  recovery 
on  that  ground,  tho  to  recover  it  was  necessary  to  show  neg- 
ligent failure  to  properly  maintain  the  doors. — Hartman  v. 
Lowenstein  et  al.,  154  N.  Y.  Supp.  205. 

LIABILITY    FOE    DAMAGE   TO    IIOV    BY    DYNAMITE    I    \P    LEFT  OX    STKEET 
CO»  CRACT. 

Where  a  city  of  the  third  class  was  having  water  main 
trenches  dug,  the  city  authorities  knowing  that  explosives 
were  necessary  and  were  being  used,  it  was  the  city's  duty 
to  exercise  reasonable  care  to  avoid  negligent  abandonment 
of  the  explosives  upon  the  street  during  the  progress  of  the 
work,  the  duty  being,  not  only  to  keep  its  streets  fit  for 
travel,  but  also  to  safeguard  the  dangerous  agency,  and  a 
failure  to  exercise  such  reasonable  care  was  negligence. 

Where  defendant  city,  because  of  the  invalidity  of  its  con- 
tract for  street  work  under  statute,  was  in  contemplation  of 
law  doing  the  work  through  the  contractor's  servants  as  its 
own,  it  was  chargeable  with  notice  of  the  negligence  of  such 
servants  in  leaving  dynamite  exposed  in  the  street. 

Where  a  boy  of  11  secured  a  dynamite  cap  thru  the  neg- 
ligence of  the  defendant  city,  which,  in  exploding,  injured 
plaintiff's  hand  so  as  to  necessitate  amputation  of  the  first 
joints  of  the  thumb  and  the  first  two  fingers,  a  verdict  for 
$2,750,  was  not  so  excessive  as  to  call  for  reversal. — Davis  v. 
City  of  Wenatchee  (Wash.),  149  Pac.  337. 

LIAUILITT    FOR    DAMAGE    FROM    SETTLEMENT    OF    TRENCH. 

A  city  maintained  a  series  of  wooden  flumes  to  irrigate  its 
park  system.  A  heating  company  by  permission  laid  its  steam 
pipes  under  such  flumes  to  the  depth  of  four  or  five  feet.  The 
laying  of  the  steam  pipes  caused  the  flume  to  sag  and  leak, 
permitting  the  water  to  percolate  upon  the  steam  pipes,  caus- 
ing excessive  condensation.  The  heating  company  brought  an 
action  for  injuries  so  caused.  Held,  that  the  injury,  being  the 
result  of  natural  conditions,  the  probability  of  which  was 
known  to  plaintiff  at  the  time  it  obtained  the  franchise,  was 
not  actionable. — Yakima  Central  Heating  Co.  v.  City  of  North 
Yakima   (Wash.),  149  Pac. 

DISQUALIFIED   FOR   OTHER  OFFICE   BY   VOTING    OX    Ills   OWN    RESIGNA- 
TION   AS    COUNCILMAN. 

Under  Act  March  31,  1860  (P.  L.  382),  prohibiting  any 
councilmen  from  being  at  the  same  time  any  other  officer 
who  shall  receive  a  salary,  a  councilman  was  disqualified  from 
holding  the  office  of  water  superintendent  of  a  borough,  tho 
he  had  resigned  from  the  council,  where  he  voted  for  the 
resolution  accepting  his  resignation;  such  resolution  being 
ineffective  by  reason  of  his  illegal  vote,  and  he  being  still  a 
de  jure  member  of  the  council. — Commonwealth  (Pa.  ex  rel. 
Whitehouse,  Dist.  Atty.  (Ashland  Boro.)  v.  Randenbush,  94 
Atl.  555. 

CONTRACTOR'S    SURETY    LIABLE    FOR    SUPPLIES    BLTT    NOT    FOR    EQUIP- 
MENT. 

Rubber  goods,  consisting  of  hose,  washers,  couplings,  span- 
ners, belts,  tubing,  packing,  gloves,  boots,  overcoats,  furnished 
to  a  contractor  erecting  a  public  vertical  lift  steel  bridge,  are 
"equipment,"  within  the  rule  that  contractor's  bond,  con- 
ditioned as  required  by  Rem.  &  Bal.  Code,  §  1159,  on  the  pay- 
ment by  the  contractor  for  provisions  and  supplies  for 
carrying  on  of  the  work,  does  not  cover  the  cost  of  the  con- 
tractor's working  "equipment."  and  the  surety  is  not  liable 
therefor,    since    the    word    "equipment"     imports    the    outfit 


necessary  to  enable  the  contractor  to  perform  the  agreed 
service,  and  the  word  "materials"  includes  such  articles  only 
as  enter  into  and  form  a  part  of  the  finished  structure,  and 
the  word  "provisions"  is  used  in  its  ordinary  meaning,  and 
the  word  "supplies'"  includes  any  article  furnished  for  carry- 
ing on  the  work  which  from  its  nature  is  necessarily  "con- 
sumed" by  use  in  the  work,  that  is  entirely  worn  out  or 
destroyed  by  use,  though  the  goods  furnished  the  contractor 
were  actually  worn  out  by  use  in  carrying  on  the  work,  but 
would  have  survived  had  their  use  been  of  less  duration. — 
U.  S.  Rubber  Co.  of  California  v.  Washington  Engineering 
Co.,  149  Pac.  70G. 

SUFFICIENCY    ill      DESCRIPTION     OK    WORK     UNDER     CONTRACT. 

An  ordinance  for  the  construction  of  aseptic  tanks  as  part 
of  a  city  sewer  system,  which  provides  that  the  tanks  shall 
have  a  sufficient  capacity  to  purify  the  usual  dry  weather  flow 
for  a  population  of  1.500  people,  that  the  sewage  delivered  to 
the  tanks  shall  be  purified  to  the  extent  of  90  per  cent,  of 
solids,  that  the  effluent  discharge  be  not  putrescible,  and  be 
free  from  color  or  odor,  and  that  the  tanks  should  be  built  in 
such  manner  and  of  such  material  as  to  be  satisfactory  in 
point  of  strength  to  the  city  engineer,  sufficiently  stipulated 
the  character  of  the  tanks,  within  Rev.  St.  1909,  §  9384,  and 
the  provision  committing  to  the  engineer  the  matter  of 
material  and  strength  is  at  most  an  irregularity,  not  suf- 
ficient to  render  a  contract  for  the  construction  of  the  tanks, 
in  accordance  with  the  ordinance,  void. — Schueler  v.  City  of 
Kirkwood  (Mo.),  177  S.  W.  760. 

DIVERSION     OF     SPECIAI      FUND    NOT     BAR     TO     RECOVERY     FROM     CITT 
BY   CONTRACTOR. 

Where  a  contractor  performs  services  for  a  city  under  an 
ordinance  or  contract,  stipulating  that  his  compensation  shall 
be  from  a  special  fund  to  be  raised  therefor,  and  the  fund, 
when  accumulated,  is  diverted  by  the  city  to  another  pur- 
pose, the  diversion  is  a  breach  of  trust,  and  the  contractor  may 
enforce  his  claim  against  the  general  revenue  of  the  city, 
tho  the  fund  raised  by  taxes  was  raised  under  an  ordinance 
subsequently  declared  unconstitutional,  since  taxes  voluntarily 
paid  may  not  be  recovered,  tho  paid  under  a  void  levy. — Idem. 

LEGALITY  OF  STREET  ASSESSMENT  ON  RAILROAD  PROPERTY. 

There  is  a  fair  presumption  that  all  real  estate  receives 
some  degree  of  benefit  from  the  permanent  improvement  of 
a  street  upon  which  it  abuts,  and  when  a  city  council,  acting 
in  accordance  with  the  statute,  orders  the  paving  of  a  street, 
and  provides  that  the  cost  shall  be  assessed  upon  the  abutting 
property,  this  is  a  legislative  determination  that  the  improve- 
ment is  expedient  and  proper,  and  that  the  property  abutting 
on  the  improvement  will  be  benefited  thereby,  and  such 
determination  cannot  be  set  aside  or  overruled  in  a  judicial 
proceeding;  and  hence,  while  a  property  owner  may  have 
the  regularity  of  the  procedure  by  the  council  and  the  equality 
of  the  assessment  reviewed,  he  cannot  be  heard  to  say  that  the 
property  is  not  liable  to  be  assessed  at  all. 

To  support  an  assessment  against  abutting  property  for 
the  cost  of  a  street  improvement,  the  city  need  not  be  able 
to  show  that  by  reason  of  the  improvement  the  abutting  prop- 
erty has  been  advanced  in  market  value  to  the  extent  of  the 
assessment,  nor  point  out  in  detail  the  specific  way  and  man- 
ner in  which  the  requisite  benefits  are  to  be  realized,  as  the 
benefits  ordinarily  materialize  with  the  developments  of  the 
future,  but  they  are  none  the  less  benefits  because  their  full 
fruition  is  postponed,  or  because  the  present  use  to  which  the 
property  is  devoted  is  not  of  a  character  to  be  materially 
affected  by  the  improvement. 

The  law  permitting  the  expense  of  a  public  improvement 
to  be  laid  upon  all  abutting  property  in  proportion  to  benefits 
does  not   limit  its   inquiry   merely  to   the  land  as  related   to 
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its  present  use,  but,  while  not  disregarding  such  use,  it  does 
not  overlook  its  general  relations  apart  from  its  particular 
use. 

A  railroad  right  of  way  100  feet  deep  for  800  feet  bor- 
dered on  a  street  in  the  platted  portion  of  a  city  of  from 
7,000  to  9,000  inhabitants.  It  was  occupied  and  used  for  rail- 
way purposes,  and  was  within  convenient  distance  of  other 
railways.  The  paving  of  the  street  improved  its  usefulness 
and  convenience  as  a  means  of  travel  and  transportation  in 
that  neighborhood,  and  facilitated  approach  and  access  to  the 
company's  station  and  warehouses.  .  On  an  appeal  from  an 
assessment  of  benefits,  the  company,  to  show  a  lack  of  benefits 
to  the  right  of  way  from  the  paving,  introduced  testimony  of 
engineers  and  railway  employes  describing  the  outlines  and 
topography  of  the  right  of  way,  and  the  manner  in  which  it 
was  occupied  by  the  tracks;  such  witnesses  also  expressing 
the  opinion  that  the  street  paving  added  nothing  to  the  con- 
venience or  value  of  the  railroad,  or  of  the  business  thereof. 
Held,  that,  assuming  that  the  question  whether  the  property 
received  any  benefits  was  open  to  judicial  inquiry,  the  com- 
pany did  not  sustain  the  burden  of  showing  that  the  property 
was  not  benefited,  in  view  of  the  presumption  that  all  abutting 
property  derives  some  benefit  from  the  improvement  of  a 
street,  and  also  in  view  of  the  prima  facie  correctness  of  the 
assessment. 

In  view  of  the  presumption  that  all  abutting  property 
derives  some  benefit  from  the  improvement  of  an  abutting 
street,  and  also  in  view  of  the  prima  facie  correctness  of  an 
assessment  of  benefits  by  the  city  council,  the  burden  of 
negativing  such  benefit  on  an  appeal  from  an  assessment  of 
benefits  is  upon  the  property  owner  assuming  that  the  ques- 
tion is  open  to  judicial  inquiry. — Chicago,  R.  I.  &  P.  Ry.  Co. 
v.  City  of  Centerville   (Iowa),  153  N.  W.  106. 

DAMAGES    FOR    CHANCE    OF    GBADE    OF    HIGHWAY, 

Special  benefits  may  be  set  off  against  special  damages 
sustained  by  an  abutting  owner,  which  have  accrued  by  reason 
of  a  change  in  the  grade  of  a  highway. 

In  awarding  special  damages  for  a  change  in  the  street 
grade,  the  measure  of  damages  is  the  difference  between  the 
actual  market  value  of  the  property  before  the  change  and 
such  value  after  the  change  is  completed,  taking  into  con- 
sideration everything  likely  to  affect  such  value. 

A  city  may,  in  repairing  highways  or  sidewalks,  raise  or 
lower  the  grade,  widen  the  traveled  path,  and  remove  earth  and 
trees  interfering  with  the  use  thereof. 

Damages  caused  by  the  change  of  street  grade  are  recover- 
able only  as  actually  cause;  possible  future  damages  from 
future  changes  not  being  recoverable. 

Damages  are  recoverable  for  a  change  of  street  grade 
affecting  only  part  of  the  highway,  leaving  the  rest  unchanged. 

An  abutting  owner  being  presumed  to  own  the  land  in  a 
highway  in  front  of  her  property,  such  owner  need  not 
remove  steps  leading  to  the  sidewalk,  where  they  do  not 
obstruct  public  travel,  tho  they  are  within  the  highway  limits. 

In  changing  the  grade  of  a  street,  an  abutting  owner  may 
recover  no  damages  for  removal  of  steps  leading  to  the  side- 
walk, altho  within  the  highway  limits,  until  such  removal  is 
actually  accomplished. 

Since  an  abutting  landowner  who  maintains  steps  in  the 
highway  without  objection  for  many  years  acquires  no  right 
to  so  maintain  them,  such  owner  may  be  obliged  to  remove 
them  at  his  own  expense  if  they  become,  by  change  of  street 
grade  or  otherwise,  an  obstruction  to  public  travel. 

A  change  of  grade  of  part  of  a  highway,  leaving  a  bank  of 
earth  between  the  property  line  and  the  outer  edge  of  the 
newly  established  grade,  does  not,  in  law,  constitute  a  "change 
of  grade"  of  the  entire  highway. — Rogers  v.  City  of  New  Lon- 
don  (Conn.),  9.   Atl.  364. 


United  States  Court  Holds  Cameron  Septic  Process 

Patent  Still  in  Force 

By  H.  D.  Wyllie,  Chicago,  III. 

The  United  States  Court,  by  an  order  entered  at  Richmond, 
Kentucky,  on  September  18,  1915,  has  sustained  the  Cameron 
Septic  Tank  Company  in  its  insistence  that  the  Cameron 
septic  process  patents  (634423)  is  still  in  force.  The  de- 
fendant was  the  city  of  Winchester,  wThich  had  plead  that  the 
patent  expired  in  this  country  when  the  Cameron  British  let- 
ters patents  expired  some  years  ago,  asserting  that  such 
foreign;  and  the  court  has  so  held,  disallowing  the  de- 
American  patent  sued  upon.  The  court  holds  that  this 
assertion  of  identity  was  not  true  in  fact,  and  so  the  expira- 
tion of  such  foreign  rights  had  no  effect  whatever  here,  and 
the  process  claims  of  the  American  patent  have  not  expired. 
The  Cameron  Company  showed  that  the  foreign  letters 
patent  were  for  apparatus  while  the  American  claims  sued 
upon  were  for  process  and  were  not  of  the  same  scope  as  the 
foreign;  and  the  courst  has  so  held,  disallowing  the  de- 
fendant's plea.  The  Cameron  septic  process  claims  remain  in 
full  force.' 

Some  users  of  the  septic  process  seem  to  have  had  a  mis- 
apprehension of  the  circumstance  that  in  another  suit,  against 
the  city  of  Knoxville,  Iowa,  the  United  States  Supreme  Court 
decided  that  under  the  record  in  that  suit  the  American  patent 
must  be  held  to  have  expired  with  the  British  letters  patent. 
But  in  that  suit  the  question  as  to  the  actual  identity  of  the 
patents  was  not  in  issue.  On  the  contrary,  as  the  Cameron 
Company  has  repeatedly  made  clear  in  its  published  state- 
ments, for  the  purposes  of  that  Knoxville  suit  only  it  had  been 
stipulated  by  the  counsel  that  the  assertion  of  identity  might 
be  taken  as  true,  in  order  to  expedite  an  appeal  to  the 
Supreme  Court  on  a  question  of  mere  law  as  to  whether,  even 
if  such  asserted  identity  were  a  fact,  the  American  patent 
would  still  be  in  force  in  view  of  a  certain  treaty.  The 
Supreme  Court  merely  held  that  the  treaty  did  not  have  such 
effect.  And  in  the  present  Kentucky  case  the  court  followed 
that  holding  as  to  the  treaty,  but  has  found  as  a  fact  that 
the  Cameron  septic  process  claims  are  not  for  the  same  inven- 
tion as  the  foreign  letters  patent,  so  that  the  treaty  question 
is  without  application.  It  was  simply  a  situation  in  which 
the  Cameron  Company  had  two  remedies,  either  sufficient  in 
itself — one  was  overruled  but  the  other  is  now  sustained.  The 
previous  decision  was  a  merely  negative  one  benefiting  only 
the  particular  defendant  in  that  case,  the  city  of  Knoxville, 
Iowa.  The  present  decision  is  an  affirmative  ruling  that  the 
claims  are  still  in  force,  and  is  based  on  an  actual  comparison 
of  the  American  and  foreign  patents  that  have  never  pre- 
viously been  before  any  court  for  such  comparison  at  all. 

The  claims  thus  established  to  be  still  in  force  are  all  of  the 
process  claims,  Nos.  1,  2,  3,  4  and  21,  of  this  Cameron  septic 
process  patent  (634423),  and  are  the  same  claims  whose 
validity  was  established  some  years  ago  by  the  United  States 
Court  of  Appeals.  That  decision  that  the  claims  were  valid 
has  needed,  to  make  it  fully  effective,  a  decision  that  the 
claims  would  also  remain  in  force  for  the  full  seventeen  years' 
term  of  a  normal  United  States  patent — and  such  decision  has 
now  been  made.  The  patent  has  been  thru  long  years  of 
litigation  to  reach  this  ultimate  success,  and  has  been  thru 
much  controversy  with  the  users  of  the  septic  process  for 
sewage  disposal,  many  of  whom,  however,  have  acknowledged 
it  and  paid  the  reasonable  license  fee  that  the  Cameron  Com- 
pany has  asked   for  the  use  of  the  process. 

The  type  of  septic  tank  used  by  the  city  of  Winchester, 
the  defendant  in  this  Kentucky  case,  is  that  known  as  the 
"Iruhoff,"  or  what  has  been  aptly  called  by  Mr.  George  W. 
Fuller  in  his  recent  treatise  on  "Sewage  Disposal,"  a  "two- 
story"  septic  tank. 
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Improvement  of  Quequechan  River  in  Fall  River, 
Mass. 

The  report  of  the  Watuppa  Ponds  and  Quequechan  River 
Commission,  on  their  improvement  in  the  city  ot  Fall  River. 
Mass..  was  recently  transmitted  by  the  Commission  to  the  City 
Council  and  has  been  referred  back  for  further  consideration 
of  certain  portions.  The  report  contains  the  solution  to  a 
number  of  the  difficulties  under  which  the  city  labors  and  the 
long-talked-of  improvement  of  the  Quequechan  is  set  forth 
for  the  first  time  in  complete  figures  of  ultimate  cost. 

The  engineers  estimate  the  cost  of  constructing  the  im- 
provements required  at  the  present  time  at  $2,600,000.  This 
amount  includes  not  only  the  cost  of  building  the  required 
conduits  and  their  connections  and  controlling  apparatus,  but 
also  the  cost  of  a  system  of  sewers  and  drains  for  the  Queque- 
chan valley  which  are  needed  in  any  event,  as  well  as  the  cost 
of  filling  the  entire  area  of  the  Quequechan  flats.  This  figure 
does  not  include  the  items  of  damages  and  general  expenses, 
which  it  is  estimated  will  be  offset  twice  over  by  the  value 
of  the  filled  flats  remaining  in  the  possession  of  the  city  when 
the  improvement  is  completed.  As  a  further  reduction,  a  part 
of  the  expense  is  assessable  upon  interests  specially  benefited 
by  the  undertaking,  and  the  estimated  net  expense  to  the  city 
for  the  works  to  be  built  at  this  time  is  less  than  $1,125,000. 

The  Commission  was  created  by  the  Mayor  and  City  Council 
in  accordance  with  the  Acts  of  1913,  Chapter  7G7.  Its  first 
prescribed  duty  is  that  of  investigation  and  the  making  of  a 
report,  and  the  prescribed  fields  of  these  are  the  nuisances 
of  the  Quequechan,  the  control  and  direction  of  the  waters  of 
the  stream,  the  planning  for  sewers  and  surface  water  drains, 
and  the  needs  of  the  city  for  the  increase,  purification,  pro- 
tection and  control  of  its  domestic  water  supply. 

To  assist  it  in  carrying  out  the  duties  required  by  law, 
the  Commission  retained  for  consulting  engineers  the  firm  of 
Fay,  Spofford  and  Thorndike,  of  Boston.  The  reports  of  the 
Commission  contains  its  own  outline  of  the  situation  and  its 
remedy,  together  with  the  report  of  the  engineers. 

For  years  the  city  and  the  mills  have  allowed  the  Queque- 
chan River,  which  runs  thru  the  center  of  the  city,  to  decline 
to  such  a  condition  that  the  mills  can  make  only  partial  use 
of  the  river  and  of  the  great  storage  capacity  of  the  ponds 
about,  while  the  river  itself  has  been  polluted  to  such  an 
extent  that  it  is  a  nuisance  and  menace  to  the  welfare  of  the 
whole  community.  In  fact  the  abatement  of  this  nuisance  is 
one  of  the  most  pressing  problems  in  sanitation  in  Massachu- 
setts today. 

With  the  magnificent  water  power  available,  and  with  the 
subsequent  development  of  steam  power,  industries  almost  ex- 
clusively textile  began  to  be  located  along  the  banks  of  the 
river,  using  the  water  from  the  river  for  boilers,  condensers, 
and  industrial  purposes.  These  industries  have  continued  to 
increase  in  number  and  size  until  today  most  of  the  available 


sites  are  occupied,  while  a  considerable  area  of  the  low  land 
bordering  the  stream  has  been  overflowed.  A  few  sewers  have 
been  provided  to  care  for  these  mills,  and  in  general  their 
sewage  is  discharged  directly  into  the  Quequechan,  or  reaches 
it  thru  the  overflow  of  cesspools,  in  either  case  polluting  the 
stream. 

After  the  building  of  the  Watuppa  dam  on  the  Quequechan 
river  the  overflowed  flats  of  the  Quequechan  became  a  shallow 
basin  thru  which  the  current  flowed  slowly,  and  much  of  the 
street  wash,  with  sewage  and  mill  wastes,  have  formed  a  bed 
of  sludge  which  has  obliterated  the  original  channel  to  such 
a  level  that  the  Watuppa  Ponds  can  no  longer  be  drawn  down 
to  the  point  possible  when  the  dam  was  built.  This  bed  of 
rich  sludge  stimulates  a  rank  growth  of  vegetation,  and  when 
uncovered  frequently  gives  forth  offensive  odors.  The  condi- 
tion is  made  worse  by  the  heating  of  the  water  by  discharges 
from  mill  condensers. 

Whatever  may  be  the  plannings  for  improvement  along  the 
Quequechan,  they  must  first  of  all  meet  with  the  approval  of 
the  State  Department  of  Health,  for  this  is  a  requirement  of 
the  Act  creating  the  Commission.  In  the  first  place,  all 
sewage  must  be  kept  out  of  the  stream.  This  means  not  only 
discontinuing  the  storm  overflows  already  referred  to,  but 
that  sewers  must  be  furnished  for  the  mills  in  those  parts  of 
the  district  where  they  are  now  not  provided.  A  second  con- 
dition is  that  the  storm  water  falling  on  the  slopes  of  the 
Quequechan  river  valley  must  be  kept  out  of  the  Watuppa 
ponds.  A  third  condition  is  that  the  existing  nuisances  along 
the  Quequechan  must  be  abated.  Lastly,  means  must  be  taken 
to  guard  against  the  danger  of  floods  in  the  south  Watuppa 
pond,  a  danger  that  will  be  increased  when  the  intercepting 
drain  on  the  west  shore  of  the  north  pond  is  completed. 

The  plan  presented  by  Fay,  Spofford  &  Thorndike  in  their 
report,  propose  to  provide  for  the  improvement  of  the  water 
supply  to  the  mills,  for  the  complete  utilization  of  all  the 
water  available  by  development  of  the  storage  capacity  of  the 
south  pond,  and  for  the  abatement  of  the  nuisances  of  the 
Quequechan. 

First,  there  is  provided  a  feature  unique  in  engineering,  a 
three-story  waterway  or  conduit  shown  in  the  accompanying 
illustration.  It  will  be  really  three  channels  in  concrete, 
placed  for  convenience  and  economy  in  space  and  costs,  one 
above  another.  One  channel,  the  lowest,  will  supply  an  ade- 
quate quantity  of  clean,  cold  water  to  the  mills,  both  above 
and  below  the  Watuppa  dam.  The  second  canal,  the  top  one, 
will  carry  the  hot  water  from  the  mill  condensers  back  to  the 
south  pond  where  it  will  be  cooled  and  be  available  for  use 
again  in  the  cold  water  supply  to  the  mills.  Here  is  great 
economy  of  water. 

The  third  channel,  the  middle  one,  will  take  the  surface 
drainage  of  the  slopes  between  the  Sand  Bar  and  the  Watuppa 
dam.   and   will   serve   the   fourth    function   of  being  an   emer- 
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gency  channel  for  the  overflow  of  the  south  pond  in  times  of 
flood. 

The  second  feature  of  the  plans  is  the  provision  of  a  system 
of  drains  for  the  surface  water  to  afford  relief  to  the  existing 
overtaxed  sewers. 

The  third  feature  is  the  construction  of  new  sewers  to 
carry  away  the  sewage  and  wastes  from  the  mills  and  other 
buildings  along  the  valley  of  the  Quequechan,  which  now 
pollute  the  stream. 

The  fourth  feature  is  the  construction  of  an  outfall  sewer 
from  the  vicinity  of  the  Watuppa  dam  to  tide  water,  a  sewer 
which  will  be  large  enough  to  take  both  the  sewage  and  the 
storm  flow  of  the  Quequechan  valley. 

The  fifth  proposition  is  to  fill  the  entire  area  of  the  flats 
above  the  Watuppa  dam.  This  will  not  only  abolish  the 
nuisances  existing,  but  will  make  available  for  factory  sites 
a  large  tract  of  land,  the  value  of  which  when  improved  will 
offset  in  part  the  cost  of  the  larger  proposed   improvements. 

The  solution  of  certain  sewer  and  drain  problems  inevitably 
accompanies  any  plan  for  abolishing  the  Quequechan  nuisances. 
The  existing  sewers,  tho  not  built  for  the  purpose,  are  now- 
used  to  take  both  sewage  and  storm  water,  and  it  has  been 
necessary  to  give  them  relief  openings  into  the  Quequechan 
thru  which  the  storm  water  and  sewage  may  be  discharged 
in  times  of  heavy  flow.  This  has  been  one  cause  of  the 
pollution  of  the  stream.  To  avoid  it,  it  is  necessary  to  keep 
the  storm  water  and  sewage  separate  by  building  a  separate 
system  of  drains  for  the  former.  The  sewers  will  then  be 
adequate  for  their  special  functions,  and  the  relief  outlets 
can  be  closed. 

The  study  of  the  sewer  system  as  presented  in  the  report 
of  the  engineers  is  more  comprehensive  than  at  first  intended, 
for  it  was  found  that  the  whole  district  was  involved.  The 
entire  sewer  system  provisionally  designed  and  shown  by  the 
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plans  of  the  engineers  will  be  some  sixty  miles  in  length,  but 
only  five  miles  need  be  built  at  the  outset.  A  program  for 
construction  is  outlined  for  the  engineers.  In  designing  the 
conduit  allowance  has  been  made  for  future  business  growth 
of  Fall  River.  Increase  in  the  needs  of  the  existing  mills  is 
figured,  and  it  is  assumed  that  the  number  of  mills  along  the 
stream  will  be  doubled,  new  sites  being  furnished  by  filling 
flats. 

The  report  on  the  project  has  had  brief  consideration  by 
the  Fall  River  City  Council,  under  the  Act  under  which  the 
investigation  and  report  were  made,  which  calls  for  positive 
action  on  it  within  thirty  days  after  its  receipt.  In  order 
that  all  parties  interested  may  have  further  time  for  the  con- 
sideration of  the  matter,  the  City  Council  has  voted  to  refer 
t,he  report  back  to  the  Commission  for  further  study,  and 
final  action  will  not  be  taken  for  perhaps  two  or  three  months. 
In  any  case,  the  work  is  not  likely  to  reach  the  construction 
stage  until  next  spring. 


Collection  and  Disposal  of  City  Wastes 
A  public-spirited  citizen  of  New  York  City,  Mrs.  Flora 
Spiegelberg,  has  entered  the  campaign  for  better  methods  of 
collection  and  disposal  of  the  city  wastes  which  cannot  be 
carried  off  thru  the  sewers  by  the  water-carriage  system. 
Our  American  cities  are  backward  in  this  matter,  largely  be- 
cause  the  people  have  not  recognized  the  necessities  of  the 
case.  They  admit  the  nuisance  of  their  garbage  pails  and 
refuse  heaps  as  well  as  ash  piles,  but  do  not  demand  from  the 
municipal  officials  that  method  of  removal  be  put  in  operation 
which  will  eliminate  these  nuisances. 

The  campaigns  against  the  fly  and  of  late  against  the  rat 
have  opened  the  eyes  of  many,  and  larger  expenditures  neces- 
sary for  adequate  treatment  of  the  problems  will  be  demanded 
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by  the  taxpayers  rather  than  discouraged.  If  other  influential 
citizens  will  follow  Mrs.  Spiegelberg's  example  in  their  own 
communities,  most  of  the  present  complaints  will  soon  be 
remedied. 

One  of  Mrs.  Spiegelberg's  plans  involves  the  zone  system 
of  collection  and  disposal,  some  approach  to  which  in  St.  Louis 
was  described  recently  in  Municipal  Engineering.  From  an 
article  prepared  by  her,  abstracts  are  taken  to  show  the  good 
features  of  the  plan. 

The  mixed  collection  of  ashes  and  garbage  is  recommended, 
eliminating  the  common  lareeders  of  flies  and  disease,  and 
sustainers  of  rats,  such  as  covered  and  uncovered  dumps, 
scows,  dumping  piers  and  substituting  the  dustless,  odorless 
and  flyless  mixed  collection  due  to  the  presence  of  ashes  in 
the  mixture. 

Incineration  of  the  collection  is  shown  by  reference  to 
foreign  plants  to  result  in  power  for  other  purposes  than 
those  of  the  plant  itself.  Thus  the  excess  power  in  the 
plant  at  Rotterdam  supplies  the  electric  railway  system  of  the 
city  and  the  further  excess  it  is  proposed  to  use  for  charging 
motor  trucks.  At  Frankfurt,  however,  the  combustible  matter 
in  the  collection  was  so  low  that  oils  and  grease  collected 
from  the  sewage  disposal  works  on  the  same  grounds  have  to 
be  burned   in  the  incinerator  to  make  it  self-supporting. 

American  refuse  is  estimated  to  contain  more  combustible 
material  than  foreign,  both  in  the  waste  lumber,  bedding, 
paper  ,etc,  and  in  the  garbage,  so  that  incinerators  in  America 
should  do  fully  as  well  as  in  Europe,  if  not  better. 

Application  of  surplus  power  is  recommended  to  such 
uses  as  charging  of  storage  batteries  for  motor  cars  of  the 
collection  and  street  cleaning  departments  and  cars  and  trucks 
of  other  city  departments. 


In  New  York  the  refuse  destructors  would  be  located  along 
the  river,  one  for  each  zone,  the  sizes  of  zones  being  carefully 
selected  for  the  most  economical  handling  of  material.  Cov- 
ered wagons,  from  which  odors  cannot  escape  nor  into  which 
flies  cannot  enter,  even  while  dumping  from  garbage  cans  into 
wagons,  are  used  in  European  towns.  The  Ochsner  system,  in 
use  in  Fuerth,  which  is  noted  for  an  effiicient  system  of  col- 
lection and  incineration,  is  commended.  Illustrated  descrip- 
tions of  some  of  the  German  designs  for  such  collecting 
wagons  have  been  published  in  Municipal  Engineering. 

The  holding  scows  for  receiving  garbage  along  the  New 
York  river  front  is  particularly  condemned,  in  contrast  with 
the  dumping  of  the  contents  of  such  completely  protected 
wagons  directly  into  the  furnaces  at  incinerators.  The  present 
methods  of  collection  and  disposal  of  dead  animals  is  as  un- 
sanitary as  the  handling  of  garbage. 

A  model  district  for  the  exposition  of  the  best  methods  of 
garbage  and  refuse  collection  and  street  cleaning  has  been 
designed  and  proposed  for  New  York  and  the  addition  of  the 
incinerator  is  recommended  that  the  foreign  results  may  be 
compared  with  results  under  favorable  conditions  in  this 
country,  so  that  the  deductions  from  foreign  practice  regard- 
ing possible  results  in  this  country  may  be  tested. 

Proper  disposal  is  as  essential  as  proper  collection,  and 
incineration  will  be  the  most  sanitary  if  scientifically  operated, 
operated. 

Hans  Liebau,  sanitary  engineer  and  architect,  has  made  a 
general  plan  for  the  incinerator  plant  of  a  zone  which  includes 
the  following  buildings,  shown  in  the  perspective  drawing  on 
this  page  and  the  plan  on  the  following  page: 

A.  Basement:  Street  cleaning  department  room  for  shovels, 
cans,    brooms    and    clothes    ventilating    room.      First    Floor: 
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Destructor  plant  and  street  cleaning  quarters;  men's  quarters, 
including  reading,  main  and  recreation,  locker,  toilet  and 
wash  rooms  and  offices.  Second  Floor:  Deputy  offices,  toilet 
and  wash  room,  space  for  equipment  supply  to  employes. 
Third  Floor:     Store  room  and  apartment  for  the  watchmen. 

B.  Basement:  Store  room.  First  Floor:  Offices,  toilet, 
storage  and  battery  rooms;  garage  with  motor  trucks  for 
ashes  and  garbage,  street  sweepings,  collection  of  dead  ani- 
mals, condemned  food,  snow  plows,  squeegees,  rubbish  carts, 
etc.    Second  Floor:    Stable  and  supply  rooms.    Roof:    Fodder. 

C.  Incumbrance  yard  and   shed  for  old  wagons,  etc. 


Sanitary  Wagons  for  Collecting  Municipal  Refuse 

For  the  sanitary  collection  of  refuse  there  must  be  suitable 
receptacles  in  which  the  householder  deposits  his  rubbish  and 
wagons  so  designed  that  the  receptacles  can  be  discharged  into 
them  without  raising  the  dust  or  distributing  odors,  and  the 
wagons  can  be  drawn  thru  the  streets  without  distributing 
odors  or  being  open  to  the  wind  so  that  light  articles,  includ- 
ing dust,  can  be  blown  about.  The  accompanying  illustra- 
tions show  wagons  and  refuse  cans  used  in  Rorshach,  Swit- 
zerland, which  apparently  meet  the  requirements.  The  wag- 
ons have  the  additional  advantages  that  the  cans  can  be  emp- 
tied into  them  quickly  and  they  can  be  emptied  almost  in- 
stantly. The  space  for  the  rubbish  is  as  large  as  possible,  the 
appearance  of  the  wagon  is  good,  and  it  is  of  the  proper  height 
so  that  a  man  on  the  ground  can  empty  a  can  into  it  without 
assistance.  The  cans  must  not  be  too  large  for  one  man  to 
lift.  Two  sizes  are  shown  in  the  photographs,  the  larger  one 
being  used  for  light  refuse.    Covers  of  cans  and  of  sections  of 


the  wagon  are  so  designed  that  they  open  and  close  together 
so  that  the  contents  of  the  can  are  not  exposed  to  view  or  to 
the  wind  during  the  process  of  emptying  the  can. 

The  first  photograph  shows  one  of  the  steel  wagons  of  the 
Ochsner  system,  used  in  Rorschach,  drawn  by  a  motor,  taking 
the  refuse  from  a  series  of  apartment  houses.  The  cans  of 
the  system,  large  and  small,  are  seen  stacked  on  each  side  of 
each  doorway,  and  in  the  foreground  a  man  is  picking  up  a 
full  can  at  the  door  and  another  is  emptying  a  can  into  the 
wagon.  The  complete  connection  between  can  and  wagon 
during  the  process  of  emptying  is  clearly  shown. 

SANITARY  REFUSE  COLLECTION  wagon  of  steel, 
propelled  by  motor,  us  used  in  Rorschach.  Note  that  the 
sanitary  receptacle  is  emptied  into  the  wagon  without 
contact  villi  outer  air. 
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The  second  photogTaph  shows  a  wooden  wagon  of  the  same 
system,  drawn  by  horses,  the  cans  at  the  curb  and  the  process 
of  emptying  them  into  the  wagon,  the  entire  freedom  from 
dust  and  odor  being  evident. 


DUMPING  feature  of  sanitary  refuse  collection  wagon 
is  shown  in  this  photograph. 

The  third  photograph  shows  the  wagon  at  the  dump.  It 
will  be  noted  that  there  are  six  gates  in  the  bottom  of  the 
wagon,  which  close  against  sills  running  across  the  bottom 
of  the  bed.  The  wagon  has  just  dumped  the  load  seen  at  the 
left,  by  dropping  the  gates,  which,  by  swinging  back,  permit 
the  wagon  to  move  forward,  trailing  the  gates  over  the  top  of 
the  pile  until  all  the  load  is  shaken  out.  Then  the  gates  are 
drawn  back  into  place,  closing  the  bottom,  by  turning  the 
crank  at  the  front  of  the  body,  as  shown  in  the  picture. 

The  system  was  invented  by  A.  Ochsner,  of  Zurich,  Swit- 
zerland, and  has  been  thoroly  tested  by  about  five  years  of  use, 
with  improvements  made  from  time  to  time  as  experience 
showed  their  desirability. 

The  system  is  in  use  in  more  than  twenty-five  Swiss  cities, 
including  Bern,  Geneva,  Zurich,  etc.;  in  Furth  and  Altona, 
Germany;  in  Czernowitz  and  Agram,  Austria;  in  thirty  French 
cities,  including  Boulogne,  Lyon,  Verdun,  etc. ;  in  Ixelles,  Bel- 
gium;  in  Palermo,   Italy;    in  Alexandria,  Egypt. 

It  is  understood  that  the  system  will  be  introduced  in  the 
United  States  by  Mr.  Ochsner.  It  will  serve  a  purpose  which 
has  not  yet  had  proper  attention  in  this  country. 


Treatment  of  Sewage  with  Electricity  and  Lime 
The  electro-chemical  method  of  sewage  purification,  as  ap- 
plied at  the  Elmhurst  sewage   disposal  plant  in  the  boro  of 
The  process  of  sewage  treatment  used  involves  four  steps: 
screening,   electrolytic   treatment   with   the   addition   of   lime, 


sedimentation,  and  filter  pressing  of  sludge.  All  four  stages 
are  in  use  singly  or  in  various  combinations,  but  this  is  the 
only  plant  in  which  the  treatment  of  sewage  by  electricity  is 
combined  with  any  of  the  others.  The  first,  third  and  fourth 
stages  are.  common  to  many  methods  of  sewage  treatment  and 
the  unique  features  of  the  plant  are  in  the  combination  of  elec- 
tric treatment  and  lime  in  the  second  stage.  Reference  may 
be  made  to  Municipal  Engineering  for  October,  1914,  vol.  xlvii, 
p.  279,  for  a  rather  detailed  statement  of  the  principles  in- 
volved in  the  process  and  the  methods  and  results  of  operating 
the  first  small  plant.  It  will  then  be  sufficient  to  present  here 
the  results  of  the  operation  of  the  present  larger  plant  and  the 
estimates  of  the  engineers  regarding  the  operation  of  the  plant 
under  ordinary  commercial  conditions. 

Careful  experiments  showed  the  board  that  the  best  results 
Queens,  New  York  City,  was  described  and  the  results  of  op- 
eration were  given  in  Municipal  Engineering  last  year.  The 
plant  concerning  which  that  report  was  made  was  one  with  a 
maximum  capacity  of  25,000  gallons  a  day. 

As  a  result  of  the  favorable  results  in  the  small  plant,  one 
with  a  capacity  of  about  1,000,000  gallons  a  day  was  installed 
and  has  been  in  operation  since  March,  1915. 

During  April,  May  and  June,  1915,  this  new  plant  was  op- 
erated under  the  general  supervision  of  a  board  of  four  mem- 
bers, composed  of  Prof.  W.  P.  Mason,  Dr.  J.  C.  Olsen  and  Dr. 
C.  O.  Mailloux,  together  with  P.  M.  Travis,  the  chemist  of  the 
boro  of  Queens,  who  also  made  inspections  of  other  plants 
using  one  or  more  of  the  processes  which  are  combined  in  the 
Elmhurst  plant.  They  have  made  a  report  of  their  observa- 
tions, analyses,  experiments,  computations  and  conclusions,  un- 
der date  of  August  2,  1915.  which  has  been  published,  together 
with  a  report  by  Martin  F.  Cody,  the  boro  engineer  in  charge 
of  the  plant,  of  its  operation  during  the  months  of  June,  July 
and  August,  under  date  of  August  2G,  1915,  by  the  Electro- 
Chemico  Corporation  of  New  York. 

were  obtained  by  treating  the  screened  sewage  by  electricity 
at  the  rate  of  about  85  kilowatt  hours  for  a  plant  of  1,000,000 
gallons  capacity  per  day,  and  then  mixing  with  it  1,300  pounds 
of  hydrated  lime  per  million  gallons,  followed  by  sedimenta- 
tion, the  resulting  sludge  to  be  reduced  to  manageable  form  by 
filter  pressing.  This  greatly  improves  the  effluent  over  the 
original  sewage,  rendering  it  non-putrescent,  reducing  color 
from  47  to  19  parts  per  million  and  turbidity  from  41  to  7. 
The  reduction  in  objectionable  bacteria,  as  well  as  in  food  for 
putrescent  processes,  is  indicated  by  the  satisfactory  character 
of  the  effluent. 

The  Elmhurst  sewage  is  more  diluted  than  that  at  Worces- 
ter, Mass.,  but  is  stronger  than  the  average  of  sewage  from 
seven  Massachusetts  cities. 

Lime  alone  produces  similar  results,  when  used  in  large 
quantities,  30  grains  per  gallon  at  Worcester  requiring  sedi- 
mentation period  of  4  to  8  hours,  and  200  grains  requiring  a 
half  hour,  whereas  at  Elmhurst  but  7%  to  9%  grains  of  lime 
per  gallon  were  used,  combined  with  the  electrolytic  action. 
The  advantage  of  the  electric  action  seems  to  be  in  reducing 
the  time  required  for  sedimentation  and  in  greatly  reducing 
the  quantity  of  lime  required.  The  chemical  condition  of  the 
effluent  is  also  different.  The  board  thinks  this  is  because 
nascent  oxygen  is  formed  in  the  electrolyzing  process,  the  the- 
oretical amount  being  about  2  c.c.  per  liter,  which  oxidizes  or- 
ganic matter.  There  seems  also  to  be  an  agglutination  of  col- 
loidal particles  as  a  consequence  of  the  action  of  the  electric 
current. 

The  result  of  the  operation  of  the  electric  current  is  differ- 
ent from  that  of  the  application  of  hypochlorites  to  sewage  or 
water,  and  leads  the  board  to  believe  that  the  beneficial  results 
are  not  due  to  the  setting  free  of  chlorine  by  the  electro-chem- 
ical actions.     The  best  results  were  obtained  when  the  lime 
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was  added  after  the  sewage  had  passed  beyond  the  action  of 
the  electric  current. 

The  sludge  produced  by  the  electro-chemical  process  is 
about  the  same  as  that  produced  by  the  lime  process,  but 
whereas  the  lime  sludge  has  a  relative  stability  rating  of  about 
50  per  cent.,  according  to  the  standard  methods  of  American 
Public  Health  Association,  the  sludge  from  the  electricity  and 
lime  process  has  a  stability  rating  of  95  per  cent,  or  more. 

The  sludge  is  a  practically  odorless  brownish  mass,  which 
can  be  used  for  filling,  for  top  dressing  of  soil  or  any  other 
purpose  for  which  it  is  suitable,  without  nuisance  of  any  sort. 

The  cost  of  operating  the  old  septic  tanks  at  Elmhurst  was 
about  $65  per  million  gallons  of  sewage.  The  cost  of  the  elec- 
trolytic method  is  estimated  at  $22. 2S  per  million  gallons.  The 
estimate  is  made  up  in  detail  from  figures  of  current  used  and 
labor  at  the  Elmhurst  plant  and  estimates  from  other  plants 
on  sludge  disposal,  and  is  as  follows  for  a  1,000,000-gallon  unit: 

Lime,  1,300  lbs.  at  $7.90  a  ton $5.14 

Electricity  at  4  cents  a  kw.-hr — 

For  electrolysis,  S5  kw.-hr 3.40 

For  agitation,  60  kw.-hr 2.40 

For  lime  vat,  16  kw.-hr 64 

Sludge  pressing  and  removal 5.11 

Labor  and  supervision — 

Superintendent,    $150  a  mo. 

Junior   chemist,       75  a  mo. 

Two  laborers,         150  a  mo 12.50 

Maintenance   and   supplies 1.00 

(Mainly  replacing  of  electrodes.) 

Total  $30.19 

Pumping,    174    kw.-hr $  6.96 

The  overhead  and  labor  charges  being  nearly  the  same 
for  a  3.000, 000-gal.  plant,  the  cost  per  million  gallons 

for  a  plant  of  that  capacity  is  estimated  at $22. 2S 

Economies  introduced  into  the  plant  since  the  board's  re- 
port are  shown  in  the  boro  engineer's  report  and  show  less 
cost  for  each  item  of  electricity  used  and  in  amount  of  lime 
used.  The  saving  in  current  seems  to  amount  to  about  $3  a 
million  gallons  and  the  saving  in  lime  to  about  75  cents. 

A  supplementary  manuscript  report  by  the  boro  engineer, 
dated  October  4,  calls  attention  to  the  unsatisfactory  method 
for  the  disposal  of  sludge  under  the  old  septic  system,  when 
five  laborers  were  employed  every  working  day  of  the  year 
to  dispose  of  not  more  than  30  per  cent,  of  the  sludge.  Pipes 
were  installed  in  August  and  September,  by  means  of  which 
all  the  sludge  is  disposed  of  without  the  aid  of  any  laborers. 
This  means  a  saving  for  the  city  of  $3,900  per  year,  the 
amount  which  went  to  pay  the  five  laborers. 

As  to  the  amount  of  lime  and  electricity  used,  they  remain 
about  the  same  as  stated  in  the  boro  engineer's  report  of  last 
August.  Thus,  for  the  week  ending  August  21,  the  amount  of 
sewage  treated  by  the  electrolytic  system  was  5,678,000  gallons, 
at  a  cost  per  million  gallons: 

Lime,  1,092  pounds,  at  $10.50  per  ton $  5.73 

Electricity,  106  kw.  hr.,  at  4c 4.32 

Total  cost  per  million  gallons  of  sewage $10.05 

For  the  seven  days  of  the  week  ending  October  2,  amount  of 
sewage  treated,  5,400,000,  at  a  cost  per  millTon  gallons: 

Lime,  1,037  pounds,  at  $10.50  per  ton $  5.4 1 

Electricity,  105.5  kw.  hr.,  at  4c 4.22 


The  electrical  cost  can  be  reduced  by  having  the  lime  tanks 
made  somewhat  larger  and  so  placed  that  the  milk  of  lime 
can  be  supplies  to  the  machine  by  gravity,  by  this  means  dis- 
pensing with  the  motor  which  is  used  for  driving  the  lime 
pump. 

Report  of  an  analysis  by  Mr.  Travis  of  a  sample  of  sludge 
taken  from  electrolytic  process  plant,  October  8,  1915,  showed 
the  following  results: 

Total  solids 5.93      per  cent. 

Volatile  and  combustible  matter 19.74      percent. 

Carbonate  of  lime 36.74      percent. 

Free  ammonia  (1033  p.p.m.)   0.1033  per  cent. 

Organic  nitrogen   (S332  p.p.m.)   0.8332  per  cent. 

The  putrescibility  tests  showed  that  with  2  grams  of  sludge 
there  was  no  indication  of  putrescence  after  four  days. 

The  above  tests  go  to  indicate  that  the  sludge  obtained  from 
this  process  is  stable  and  non-putrescible. 


Total  cost  per  million  gallons  of  sewage  treated $  9.66 


Plans  for  Garbage  and  Refuse  Disposal  in  San 
Francisco 

Having  rejected  the  garbage  destructor  recently  erected 
and  tested  San  Francisco,  notwithstanding  a  suit  seeking  to 
compel  the  city  to  accept  the  destructor  as  practically  comply- 
ing with  the  contract,  is  asking  for  propositions  from  others 
for  disposal  of  garbage  and  refuse. 

E.  G.  Borden  offered  an  experimental  Heslewood  50-ton  hy- 
dro-incinerator, which  is  a  modified  gas  producer  and  would 
cost  $8,650;  if  successful  the  city  to  pay  for  it  and  $50,000 
for  the  use  of  the  patent  in  the  construction  of  as  many  plants 
as  it  may  find  necessary. 

J.  E.  Briggs  proposed  to  build  Decarie  incinerators. 

Collins  &  Pellett  proposed  to  build  512-ton  incinerators, 
guaranteed  odorless  and  practically  smokeless  for  $340,000. 

J.  B.  Harris  of  Nashville,  Tenn.,  made  a  bid  on  his  munic- 
ipal garbage  destructor  and  steam  generator. 

Dr.  J.  M.  Hirsch  of  Chicago.  111.,  presented  his  chemical 
treatment   plant   producing  valuable   fertilizers. 

T.  J.  Lacey  of  San  Antonio,  Tex.,  presented  E.  L.  Culver's 
method  of  making  fuel  briquets  of  garbage. 

Fred  T.  Smith  made  several  offers,  from  one  offering  to 
reconstruct  the  city's  old  Thackeray  incinerator  for  $85,000 
and  operate  it  for  ten  years  at  60  cents  a  ton,  with  500  tons 
minimum  a  day,  to  one  offering  a  new  plant  of  his  own  design, 
costing  $510,000  for  capacity  of  720  tons  in  16  hours  without 
dust,  smoke  or  odor  sufficient  to  cause  nuisance. 

Charles  Turner  presented  for  the  San  Francisco  Disposal 
Company  a  separate  collection,  refuse  to  be  incinerated  in  the 
rejected  plant  and  garbage  to  be  reduced  in  the  company's 
present  plant  enlarged  as  may  be  necessary  to  meet  the  city's 
growing  requirements. 

Richard  Schmidt  offered  to  take  care  of  all  garbage  and 
refuse  at  60  cents  a  ton  under  a  35-year  franchise.  He  would 
use  the  system  of  dumping  and  covering  the  refuse  with  earth, 
with  such  chemical  treatment  as  may  be  necessary  according 
to  the  method,  which  has  been  in  use  in  Seattle,  Wash.,  for 
some  months,  offering  a  return  to  the  city  of  3  cents  a  ton 
for  the  first  year  and  4  cents  thereafter  on  all  garbage  disposed 
of,  whatever  its  source.  This  offer  seems  to  have  impressed 
City  Engineer  O'Shaugnessy,  who  recommends  a  thoro  test 
of  the  method  before  entering  into  a  contract. 
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New  Designs  for  Street  Lighting  Units 
At  the  present  time  more  attention  is  being  paid  to  street 
lighting  and  its  problems  than  ever  before.  Municipalities  are 
beginning  to  realize  that  good  street  lighting  means  a  better, 
cleaner  city,  enhanced  property  values  and  civic  progress.  It 
is  good  business  to  have  well  lighted  streets,  good  business  for 
the  merchants  and  property  owners,  good  business  for  the 
city  as  a  whole. 

This  growth  of  interest  has  been  paralleled  by  activity  on 
the  part  of  the  manufacturers,  and  wonderful  advances  have 
been  made  in  both  the  development  and  application  of  street 
lighting  units.  Among  the  most  recent  is  the  development  of 
the  new  high-candle-power  sizes  of  series  lamps.  These  lamps 
have  efficiencies  which  were  never  before  thought  possible  ana 
make  high-candle-power  incandescent  lamp  units  practical. 
The  filament  is  a  closely  wound  coil  of  drawn  tungsten  wire  of 
great  strength,  but  instead  of  operating  in  a  vacuum,  it  op- 
erates in  an  atmosphere  of  gas.  This  enables  the  filament  to 
be  run  at  very  high  temperature  without  decreasing  the  life. 
Due  to  the  high  temperature  of  the  bulb,  it  is  desirable 
to  operate  all  lamps  rated  400-c.p.  or  over  in  ventilated  fix- 
tures equipped  with  globes  to  protect  the  lamp  bulb  from  the 
effects  of  moisture  and   atmospheric   changes.     Furthermore, 
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PENDENT  street  lighting  unit  equipped  with  reflector 

and  prismatic  refractor. 


the  extreme  concentration  of  the  filament  produces  high  in- 
trinsic brilliancy  and  consequent  glare  unless  globes  of  dif- 
fusing glass  are  used  to  conceal  the  light  source  and  improve 
the  distribution.  Even  on  the  smaller  sizes  where  a  globe 
is  not  required  for  protection,  some  such  device  is  recom- 
mended for  diffusing  the  light  and  removing  the  filament  from 
the  line  of  vision. 

The  fixtures  shown  in  the  accompanying  cuts  are  the  latest 
(If signed  for  the  operation  of  the  high-candle-power  Mazda 
C  lamps,  and  they  embody  the  very  latest  ideas  in  design,  both 
of  an  artistic  and  mechanical  nature.  These  units  have  ex- 
cellent light  distributing  characteristics,  giving  the  maximum 
light  at  the  10-degree  angle,  which  is  the  best  for  effective 
street  lighting. 

Thy  are  made  for  use  with  5.5,  6.6  or  7.5  arc  lamps,  straight 
series  Mazda  and  the  400-c.p.,  15-arnp.,  600  and  1000-c.p.,  20- 
amp.,  Mazda  series  lamps.  The  units  for  operating  the  high- 
candle-power  lamps  are  equipped  with  self-contained  auto- 
transformers  so  that  they  can  be  operated  on  standard  con- 
stant current  circuits  of  either  6.6  or  7.5  amperes. 

A  careful  comparison  shows  that  for  the  majority  of  in- 
stallations the  high  current  series  Mazda  lamps  with  indi- 
vidual auto-transformers  are  more  efficient  and  economical  to 
operate  than  low  current  6.6  amp.  lamps  of  equal  candle-power 
rating;  furthermore,  that  the  increased  efficiency  means  in- 
creased capacity  in  constant  current  transformers  and  other 
station  equipment. 

A  unit  with  individual  auto-transformer  for  operating  a 
600-c.p.  Mazda  lamp  at  20  amperes  and  equipped  with  a  proper 
reflector  gives  about  twice  as  much  light  as  the  7.5  amp.  carbon 
enclosed-arc  lamp,  and  consumes  30  per  cent,  less  energy. 
Furthermore,  the  station  capacity  is  increased  by  30  per  cent, 
and  a  reserve  capacity  secured  for  possible  extensions.  No 
changes  are  necessary  in  the  lines  or  cable  and  the  same 
hangers  and  cutouts  can  be  used,  simply  a  substitution  of  lamp 
for  lamp. 

The  new  units  are  made  in  two  different  general  types: 
one  for  mounting  on  brackets  or  permanent  fastening  to  mast 
arms,  while  the  other  is  for  the  regular  method  of  suspension. 

The  bracket  type  is  equipped  with  insulator  interposing  an 
insulation  between  the  unit  and  the  pole  which  will  withstand 
voltage  strains  up  to  25,000  volts.  This  insulator  has  great 
mechanical  as  well  as  electrical  strength,  because  it  is  com- 
posed of  only  one  massive  porcelain.  In  addition  to  this  im- 
portant "Safety  First"  feature,  it  is  adapted  for  either  open  or 
concealed  wiring  of  the  unit. 

For  open  wiring  the  units  are  furnished  with  flexible 
leads  equipped  with  substantially  soldered  connectors  of  lib- 
eral cross  section.  Should  it  be  desired,  however,  the  circuit 
wires  can  be  brought  directly  into  the  fixture  by  simply  bring- 
ing the  leads  to  the  tying  ears  on  the  insulator  and  then  thru 
the  porcelain  to  the  interior  binding  posts. 
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bayonet  joint  and  set  screws.  The  reflector  is  made  of  steel 
with  black  enameled  top  and  white  fire-enameled  reflecting 
surface. 


BRACKET  type  of  street  lamp  equipped  with   light 
Carrara  globe  and  reflector. 

For  concealed  wiring  the  leads  can  be  brought  thru  the 
bracket  pipe,  thru  the  hood  into  the  top  of  the  insulator  and 
then  into  the  binding  posts.  The  binding  posts  in  the  insu- 
lator are  heavy  copper  castings,  each  one  being  equipped 
with  two  phosphor-bronze  screws  to  prevent  the  possibility  of 
loose  connections. 

The  following  three  combinations  of  light  distributing 
equipment  can  be  used  with  the  pendent  or  the  bracket  types: 
No.  87  light  Carrara  outer  globe;  No.  87  light  Carrara  outer 
globe  and  20-inch  reflector;  prismatic  refractor  and  20-inch 
reflector. 

The  prismatic  glass  refractor  is  the  most  valuable  device 
ever  applied  to  a  light  source  to  increase  the  light  at  ef- 
fective angles.  Instead  of  cutting  down  the  light  from  the 
bare  lamp  by  absorption,  it  more  than  doubles  the  candle- 
power  values  at  angles  of  from  10  to  15  degrees  below  the 
horizontal. 

The  refractor  is  made  of  two  sections  of  prismatic  glass 
with  the  pris,ms  facing  each  other  on  the  inside,  thereby  pre- 
senting exterior  smooth  surfaces  which  will  not  collect  dust 
or  dirt. 

The  handsome  appearance  of  these  units  is  worthy  of  more 
than  passing  notice.  Substantial,  simple,  but  with  harmonious 
lines,  they  will  improve  the  appearance  of  any  street  where 
they  are  installed. 

One  of  the  important  novel  features  is  the  method  of  ven- 
tilation. The  globe  seat  is  made  air-tight.  The  air  enters 
thru  the  fine-mesh  protected  openings  under  the  lower  flange 
of  the  casing  near  the  globe,  circulates  around  the  socket,  and 
leaves  thru  fine-mesh  protected  openings  under  the  dome  of 
the  lamp.  This  method  gives  a  liberal  supply  of  cooling  air 
but  absolutely  prevents  the  entrance  of  insects. 

The  globe  holder  is  hinged  to  permit  ready  access  to  the 
lamp,  and  the  globe  holding  device  holds  the  globe  firmly  and 
evenly  against  the  globe  seat,  but  is  so  constructed  that  it  is 
independent  of  the  retaining  screw,  thus  preventing  globe 
breakage  from  excessive  tightening  of  the  screw.  The  socket 
is  of  the  skeleton  type.  The  casing  is  .made  of  spun  copper 
with  a  black  oxidized  finish  and  is  held  to  the  dome   by  a 
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Canadian  Wood  Blocks  for  Paving  in  Great  Britain 
Even   the  paving  industry  has  been   effected   by  the  war. 
Sweden  and  Russia,  when  hostilities  are  over,  will  find  their 
Douglas  fir  in  the  streets  of  hundreds  of  English  cities  and 
boros. 

Many  woods  have  been  tried  for  pavements  in  the  United 
Kingdom.  Jarrah  was  introduced,  but  proved  unsatisfactory, 
wearing  and  breaking  off  at  the  corners  and  edges  and  pro- 
ducing a  very  rutty  pavement.  Red  gum  from  the  United 
States  likewise  gave  poor  service.  The  use  of  oak  was  discon- 
tinued some  twelve  years  ago  on  the  ground  of  expense.  Pitch 
pine  from  the  United  States  was  also  tried,  but  it  did  not 
wear  evenly  and  produced  a  rough  pavement.  Canadian  white 
spruce  was  laid  on  the  north  side  of  Trafalgar  Square  in 
London  twelve  years  ago  with  an  8-pound  treatment  of  creosote 
per  cubic  foot  and  is  still  in  excellent  condition. 

Without  exception,  the  wood-block  pavement  laid  in  Great 
Britain  before  the  war  was  Swedish  and  Russian  redwood 
fPinus  sylvestris.  The  specifications  issued  by  the  municipal 
engineers  thruout  the  country  admitted  this  wood  and  no 
other,  the  one  exception  being  the  specification  for  the  boro 
of  Westminster,  London,  which  admitted  Canadian  spruce,  red 
pine,  or  Douglas  fir. 

Swedish  redwood  had  three  points  in  its  favor— the  price 
was  satisfactory,  its  life  was  definitely  known,  and  the  paving 
companies  handled  it.  In  normal  times  Swedish  and  Russian 
redwood  was  delivered  in  3  by  8  or  3  by  9-inch,  6  to  20  feet 
long,  averaging  16  feet,  dressed  one  side  and  one  edge,  for 
$51.10  to  $55.95  per  165  cubic  feet.  The  price  rose  during  the 
war  to  $80.30.  This  timber,  sawn  into  4-inch  blocks  and  given 
an  8  to  10-pound  treatment  of  creosote  made  a  pavement  last- 
ing in  London  twenty  years  under  light  traffic  and  twelve  years 
under  heavy  traffic. 

The  municipal  authorities  when  contracting  for  wood-block 
pavements  specified  redwood  in  nearly  every  case,  and  the  pav- 
ing companies  did  not  handle  any  other  kind  of  wood.  The 
influence  of  the  paving  companies  was  all  powerful  in  most 
of  the  municipalities  when  a  change  of  wood  was  to  be  con- 
sidered. 

The  four  Canadian  woods  that  are  being  introduced  in  the 
United  Kingdom  for  paving  purposes  are  Douglas  fir,  white 
spruce,  jack  pine,  and  red  pine. 

The  supply  along  the  line  of  the  Grand  Trunk  Railway  is 
unlimited,  there  being  enough  still  uncut  to  pave  every  street, 
not  only  in  Europe,  but  in  the  world,  hut  they  can  find  a  sale 
only  on  condition  that  the  normal  price  c.i.f.  is  less  than 
$53.50  per  standard  for  well  manufactured  sound  grade  admit- 
ting tight  knots  not  over  1%  inches  in  diameter,  odds  and 
even  length  accepted. 

The  city  engineers  of  Sheffield  and  Westminster  have 
already  signified  their  willingness  to  accept  Canadian  wood  if 
the  price  is  lower  than  redwood,  which  it  now  is.  Other  city 
engineers  are  willing  to  have  a  trial  strip  of  pavement  laid  in 
the  city  at  a  reduced  cost,  or  at  least  wish  to  be  convinced 
that  the  new  wood  has  already  given  satisfactory  service  in 
some  municipality  in  the  United  Kingdom.  There  is  no  oppor- 
tunity for  the  shipment  of  creosoted  blocks.  Creosote  costs 
only  six  cents  a  gallon  at  the  creosoting  works  in  England. 

Under  the  English  specifications  for  blocks  hearts  are  ad- 
mitted; also  knots,  unless  loose  or  on  the  upper  end  of  the 
block,  and  are  sometimes  accepted  even  then. 

The  extent  of  this  new  industry  can  be  realized  from  the 
fact  that  the  quantity  of  timber  used  by  Great  Britain  for 
paving  in  1913  was  approximately  60,000,000  feet. 
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Motor  Fire  Apparatus  Increases  Fire  Department 
Efficiency 

Mr.  John  R.  Keefe,  chief  of  the  bureau  of  supplies  and  re- 
pairs, Are  department,  city  of  New  York,  in  his  last  report  to 
Mr.  Robert  Adamson,  lire  commissioner,  outlines  progress 
made  in  the  rapid  motorization  of  the  department,  as  follows: 

Perhaps  the  greatest  accomplishment,  th'o  it  attracts  little 
or  no  attention  among  the  people  outside  the  department,  was 
the  carrying  on  of  the  gradual  motorization  of  the  department 
without  a  single  company  going  out  of  service  and  doing  it 
in  the  most  economical  manner  possible.  At  no  time  during 
the  year  1914  has  there  been  what  would  be  ordinarily  con- 
sidered a  sufficient  number  of  spare  horses  or  a  sufficient 
number  of  spare  apparatus  to  allow  the  motorization  to  pro- 
ceed. Changing  from  horse-drawn  to  motor  means  that  stalls 
must  be  removed,  gasoline  storage  tank  installed,  floor 
strengthened  in  most  cases,  house  electrified  if  it  was  gas- 
illuminated,  and  a  considerable  change  in  the  equipment  of 
companies,  all  of  which  must  be  done  without  the  company 
going  out  of  service.  The  actual  change  takes  place  at  8 
o'clock  on  the  morning  of  the  day  designated,  and  it  has  never 
been  found  necessary  to  postpone  the  taking  effect  of  a  change 
from  horse-drawn  to  motor-prcpelled. 

Constant  close  watching  and  careful  handling  were  neces- 
sary to  meet  the  many  complex  situations  which  arose.  The 
various  division  heads  of  this  bureau  and  their  subordinates 


KISSEL  four-wheel   tractor  attached   to   hook 
mill  ladder  truck,  city  of  Patchogue,  I,.  I. 


performed  the  duties  devolving  upon  them  in  an  intelligent 
manner  and  to  them  is  due  the  credit  of  .maintaining  the  ap- 
paratus and  equipment  at  a  standard  of  efficiency  and  enforc- 
ing economy  and  prevention  of  waste  to  a  point  where  the 
saving  effected,  which  will  be  more  clearly  seen  in  1915,  will 
in  that  year  exceed  the  combined  salaries  of  the  employes 
attached  to  the  various  divisions  of  the  bureau  of  repairs  and 
supplies,  the  saving  exceeding  $382,000,  as  compared  with  the 
allowance  for  the  same  purposes  in  1910,  the  first  year  of  the 
previous  administration. 

FIRE    DEPARTMENT    STABLE    RECORD. 
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Horses  on  hand  December  31,  1913..   709  599  1,308 

Horses  transferred  from  Brooklyn...        5  ...  5 

Horses  transferred  from  Manhattan 28  28 

Horses  transferred  to  Manhattan 5  5 

Horses  transferred  to  Brooklyn.  ....  .      28  ...  28 

Horses  sold   39  38  77 

Horses  died 34  30  64 

Hcrses  on  hand  December  31,  1914..   613  554  1,167 

Horses   given   medical  attention 773  264  1,037 

Average     price     received     for     con- 
demned horses  $59.37        $59.21         

Cause  of  death  of  horses: 

Injury    9  9  18 

Disease   25  21  46 

The  allowance  in   1910   for  repairs  and   supplies  and   pur- 
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FEDERAL    combination    chemical    and    hose 
truck,  city  of  Dighton,  Mass. 


poses  other  than  personal  service  was  $912,898.  There  has 
heen  a  15  per  cent,  increase  in  the  number  of  companies  since 
then,  which  would  mean,  at  the  1910  rate,  that  an  allowance 
of  $1,049,832.70  would  be  required  for  1915.  The  allowance  is 
$667,752.81.   a  difference  of   $382,079.89. 

The  savings  effected  at  the  end  of  1914  in  various  cor- 
porate stock  accounts  will  result  in  turning  back  to  the  gen- 
eral or  other  funds  accounts  $115,479.34,  the  work  for  which 
the  various  issues  were  authorized  being  completed  for  that 
much  less  than  the  estimated  cost. 

The  most  trying  period  encountered,  which  was  perhaps 
the  most  trying  in  the  experience  of  the  department,  was  dur- 
ing the  traffic  conditions  which  prevailed  during  February  and 
March.  Notwithstanding  the  many  difficult  problems  which 
developed  and  obstacles  which  had  to  be  overcome,  companies 
were  kept  in  service  and  the  equipment  was  kept  up  to  a  high 
standard  of  efficiency.  This  speaks  volumes  for  the  prepared- 
ness of  the  repair  shops  and  the  intelligence  with  which  this 
force  met  every  situation  as  fast  as  it  developed. 

Another  difficult  problem  was  the  horse  situation.  Many 
times  it  was  thought  that  an  emergency  purchase  of  horses 
would  have  to  be  made.  Many  complaints  were  received 
frc\m  all  boros  and  continuous  requests  for  new  stock.  The 
horse  situation  is  in  better  shape  today  than  at  any  time  in 
the  last  three  years,  made  so  by  the  recent  releasing  of  a 
large  number  of  horses  which  was  made  possible  by  the  mo- 
torizing of  a  large  number  of  apparatus.  This  permitted  a 
weeding  out  of  bad  stock  and  strengthening  here  and  there 
with  the  best  horses  among  those  which  were  released.    Many 
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ADAMS  combination   hose  and   chemical,   city 
of  Findlay,  Ohio. 


changes  of  horses  had  to  be  made  to  effect  this,  with  the  re- 
sult that  every  horse-drawn  company  now  has  good  stock  and 
there  is  on  hand  a  healthy  supply  of  spare  horses. 

BECOBD   OF   FIRE  LOSSES   IN    NEW   YORK. 

Year.  Total  loss.  Per  capita. 

1907    $9,413,042  $2.22 

1908 9,261,078  2.13 

1909    7,431,635  1.60 

1910    8,591,831  1.80 

1911 12,470,806  2.51 

1912    9,069,580  1.79 

1913    7,467,997  1.38 

1914 8.217,811  1.44 

The  purchasing  division  has  kept  up  its  good  work  and  with 

rare  exceptions  purchases  of  supplies  are  made  in  this  depart- 
ment at  lower  rates  than  similar  purchases  by  any  institution 
of  a  like  kind,  and  the  quality  is  second  to  none.  Standard 
specifications  in  all  cases  where  they  have  been  prepared  have 
been  used  and  when  the  great  number  of  items  of  supplies  and 
materials  used  by  this  department  is  taken  into  consideration, 
the  rejections  on  ^xcount  of  quality  have  been  extremely  rare. 
The  rigid  inspection  made  by  the  divisions  of  this  bureau  make 
it  very  difficult,  if  not  impossible,  to  supply  inferior  goods. 

In  the  appropriation  account  for  maintenance  of  apparatus 
a  saving  of  $17,000  was  effected,  and  this  sum  was  set  aside 

$J 
SOUTH  BEND  police  patrol,  city  of  Gary,  Ind. 


for  the  purchase  of  4  motor-propelled  fuel  wagons,  each  with  a 
capacity  of  S,000  pounds.  Heretofore  all  apparatus  was  pur- 
chased from  corporate  stock  funds.  Not  alone  a  saving  of 
$17,000  Nvas  effected,  but  in  addition  these  wagons  will  take  the 
place  of  11  horse-drawn  fuel  wagons,  requiring  4  chauffeurs 
instead  of  11  drivers,  saving  the  salaries  of  7  firemen  at 
$l,4no  a  year  each,  $9,800;  and  the  upkeep  is  $600  a  year  on 
each  of  the  11  wagons,  $6,600,  a  total  of  $16,400.  The  cost  of 
repairs,  gasoline,  tire  upkeep,  etc.,  on  each  of  the  4  motor  fuel 
wagons  is  estimated  at  $250  a  year,  or  $1,000  for  the  4,  making 
a  net  saving  of  $15,400  without  taking  into  account  the  saving 
on  house  heating,  illumination,  building  repairs,  etc.,  which 
will  be  effected  by  surrendering  to  the  Sinking  Fund  Com- 
mission houses  now  used  as  fuel  depots  which  will  not  be  re- 
quired when  motor-propelled  fuel  wagons  are  installed. 

During  the  year  contracts  were  awarded  for  27  motor-pro- 
pelled combination  chemical  and  hose  wagons,  a  total  of  76 
pieces  of  motor  apparatus.  Most  of  these  were  delivered  at  var- 
ious periods  of  the  year  and  several  are  still  due.  In  the  case 
of  tractors  the  saving  in  each  instance  is  approximately  $480 
a  year  over  horse-drawn  apparatus  which  it  supplants.  Forty- 
two  tractors  mean  a  saving  of  $20,160  per  year.     A  saving  of 
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this  amount  will  be  effected  in  1815.  During  1914,  owing  to  the 
different  periods  at  which  the  tractors  were  put  in  service,  the 
saving  on  tractors  will  be  about  one-half  ot  this,  or  $10,080. 

The  saving  of  a  motor-propelled  tender  over  the  horso- 
drawn  tender  is  about  $260.  Thirty-four  of  these  have  been 
contracted  for,  not  all  of  which  have  been  delivered  and  placed 
in  service.  The  approximate  saving  on  the  number  that  have 
been  placed  in  service  is  $2,600. 

In  addition  to  the  saving  on  motor-propelled  apparatus  over 
horse-drawn,  the  repairing  and  replacing  of  stalls,  stall  drains, 
etc..  in  company  quarters,  where  the  apparatus  has  been  motor- 
ized was  always  an  item  of  considerable  expense,  approximately 
$100  per  year  in  each  house.  The  motorizing  of  40  companies 
means  a  saving  of  $4,000  on  stalls  and  drains  alone. 

On  December  31  (8  o'clock  a.  m.,  January  1)  9  volunteer 
companies  in  the  old  town  of  Woodhaven  were  mustered  out  of 
service  and  the  territory  previously  protected  was  cared  for 
by  the  extension  of  the  paid  system  thereto.  To  do  this  5  new 
companies  with  motor  aparatus  were  organized  to  begin  service 
at  the  very  instant  the  volunteers  were  mustered  out.  This 
was  a  job  of  some  proportions.  Equipment  of  every  kind,  from 
a  broom  to  a  motor-propelled  fire  engine  including  coal,  gaso- 
line, beds,  bedding,  tables,  chairs,  household 'equipment  and  all 
kinds  of  quarterly  supplies  had  to  be  furnished  by  this  bureau 
and  be  in  place  so  that  it  was  only  necessary  for  the  officers 
and  men  who  comprised  the  crews  of  the  new  companies  to  take 
possession  at  S  a.  m.,  as  active  companies.  At  the  same  time 
all  the  fire  department  property  in  the  keeping  of  the  volunteer 
companies  had  to  be  taken  up  and  cared  for.  This  included 
14  pieces  of  fire  apparatus,  26  horses,  about  12,000  feet  of  Are 
hose  and  various  other  sorts  of  equipment.  The  Division  of 
Apparatus  and  the  Division  of  Stores  in  Brooklyn  and  Queens 
were  busy  night  and  day  on  this  job  in  order  to  carry  it  to  a 
successful  conclusion,  which  was  done  without  the  slightest 
friction. 

CITY    ill'    NEW    yOBB     FIKE    DEPARTMENT,    I    WKMIAR    YEAR.    1914. 

Number  of  alarms 16,245 

False  and  unnecessary  alarms 1,820 

14,425 

Fires  in  other  than  buildings 2.16S 

Fires  in  vessels S6 

Fires  confined  to  starting  point 10,164 

Fires  confined  to  buildings 1,705 

Fires  extended  to  other  buildings 302 

14,425 

Fires  extinguished  without  engine  streams 8.5G1 

Fires  extinguished  with  one  engine  stream 3.701 

Fires  extinguished  with  2  or  3  engine  streams..      S35 
Fires    extinguished    with     exceeding     3     engine 

streams   192 

Fires  extinguished  with  1  high-pressure  stream. .      749 
Fires  extinguished   with    2    or    3    high-pressure 

streams  246 

Fires   extinguished   with   exceeding   3   high-pres- 
sure streams  141 

14,425 

Ten  pieces  of  property  formerly  occupied  by  this  depart- 
ment as  fuel  depots,  storage  plants  and  company  quarters, 
have  been  turned  back  to  the  Sinking  Fund  Commission.  At  a 
conservative  figure  their  value  is  $350,000.  The  saving,  at 
41,.  per  cent,  the  rate  the  city  usually  has  to  pay  for  borrowed 
money,  would  be  $15,750  a  year  on  the  value  of  the  property 
turned  back. 

Much  of  the  preliminary  work  on  a  proposition  to  consoli- 
date 84  companies  in  42  houses  as  fast  as  motor  apparatus  is 
procured  has  be«n  done.  This  with  comparatively  slight  ex- 
pense for  alterations,  will  result  in  turning  back  to  the  Sinking 
Fund  Commision  42  sites  and  buildings  in  addition  to  the  10 


pieces  of  property  already  turned  over,  provided  that  further 
study  shows  the  consolidation  can  be  made.  The  estimated 
value  of  the  42  pieces  of  property  is  $35,000  in  each  case.  In 
some  instances  the  property  is  worth  very  much  more  than 
$35,000.  As  an  average  the  latter  is  a  conservative  figure,  the 
total  value  of  the  42  pieces  being  $1,470,000,  which,  together 
with  the  $350,000,  the  value  of  the  buildings  already  turned 
over,  makes  $1,820,000,  enough  to  completely  motorize  the  de- 
partment. In  addition,  the  city  would  have  approximately 
$2,000,000  more  property  to  assess,  assuring  a  yearly  income  of 
about  $35,000. 

COST  "I'  MAINTAINING  FIHE-FIQHTING  EQUIPMENT. 

Supplies, 

Total  Salaries      Equipment 

Expenditures,  and  Wages.  Repairs,  etc. 

Repair  shops   $91,409.87  $76,706.61         $14. Tn:: .26 

Hospital    and    training 
stables,         including 

shoeing   87,001.41  60,528.71           26,472.70 


Total  maintenance.. $178,411. 28  $137,235.32  $41,205.96 
Maintenance    of    motor 

paratus.  exclusive  of 

chauffeur  service   ...$  47,029.25  $47,029.25 

(Included  in  the  above  are  expenditures  for  new  apparatus 
out  of  corporate  stock  funds.) 

From  January  1  to  December  31,  1914,  repairs  and  pur- 
chases were  made  on  open  market  orders  amounting  to  $180.- 
S26.70.  During  this  same  period  in  1913  there  was  expended 
for  this  purpose  $333,054.97,  a  difference  .of  $152,228.27.  This 
was  accomplished  by  closely  scrutinizing  all  requisitions  and 
eliminating  those  that  were  not  for  absolute  necessities,  and 
purchasing  by  contract. 

If  funds  are  provided,  the  completion  of  motorization  will 
be  accomplished  by  the  end  of  1917,  and  the  passing  of  the 
horse  in  this  department  will  be  a  fact.  The  duty  devolving 
on  this  bureau,  to  make  repairs  necessary  and  furnish  sup- 
plies and  materials  required  to  keep  292  land  companies  and 
ten  fire  boats  in  active  service,  has  been  fulfilled  to  the  letter, 
and  in  a  manner  so  economical  as  to  challenge  comparison. 


Fire  Department  Notes 

D.  F.  Lawler,  chief  of  fire  de- 
partment of  Bellows  Falls,  Vt.,  a 
city  of  60,000,  is  only  29  years  of 
age.  He  has  been  a  member  of  the 
department  for  thirteen  years. 
When  22  years  of  age  he  was  made 
captain  of  Chemical  Company  No. 
1,  and  after  three  years  in  that  po- 
sition was  promoted  to  the  position 
of  assistant  engineer.  In  July,  1914, 
when  2S  years  of  age,  he  was  ap- 
pointed chief  engineer.  Since  be- 
coming chief  he  has  enlarged  the  sleeping  quarters  at  the  cen- 
tral station  so  as  to  permit  of  keeping  five  men  on  night  duty. 
He  has  also  inaugurated  a  monthly  drill,  which  consists  of 
ladder  climbing  with  hose  and  testing  apparatus.  A  system  of 
building  inspection  has  also  been  established  during  the  past 
year. 

Frank  J.  Connery,  chief  of  fire  department  of  Newcastle, 
Pa.,  has  just  completed  his  sixteenth  year  in  his  present  po- 
sition.    He  has  been  in  the  service  for  thirty-nine  years. 

Chas.  H.  Fuller,  chief  engineer  of  the  fire  department  of 
Pawtucket,  R.  I.,  was  appointed  substitute  in  Hose  Co.  No.  1  in 
March,  1891.  Was  promoted  to  the  rank  of  captain  in  1S95 
and  to  that  of  second  assistant  engineer  in  1900.     In  1910  he 
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was  made  first  assistant  engineer  and  in  1914  succeeded  to  the 
position  ot  chief  on  the  death  of  former  Chief  Butler.  The 
total  fire  loss  in  Pawtucket  during  1914  amounted  to  $98,244.05 
and  the  total  insurance  paid  amounted  to  $84,050.57.  Paw- 
tucket is  a  city  of  56,000  and  has  nine  pieces  of  motor-driven 
equipment. 

When  H.  Y.  Montgomery,  present  chief  of  the  fire  depart- 
ment of  Houston  Heights,  Texas,  was  appointed  early  in  1915 
the  fire  apparatus  of  the  department  and  all  the  auxiliary 
equipment  were  in  a  bad  state  of  repair.  At  that  time  the 
department  had  one  Robinson  chemical  engine  and  one  Federal 
combination  hose  and  chemical.  The  new  chief  has  converted 
the  Federal  combination  into  a  ladder  truck  and  the  Robinson 
chemical  into  a  hose  wagon  with  chemical.  The  chief's  car 
consists  of  a  Ford  auto  equipped  to  carry  a  thirty-gallon 
chemical  tank,  two  three-gallon  extinguishers,  one  ax,  one 
door  opener  and  one  Pyrene  extinguisher  with  150  feet  of  %-in. 
chemical  hose  was  provided  by  the  council.  Xew  auxiliary 
equipment  has  been  purchased  and  the  department  is  now 
fairly  well  equipped.  Mr.  Montgomery  has,  however,  recom- 
mended the  purchase  of  an  automobile  pumper,  700-gallon 
capacity  and  1,000-ft.  of  2%-in.  hose.  Under  the  new  chief's 
direction  one  day  of  each  week  is  set  aside  for  fire  practice 
with  ladder. 

The  fire  department  of  Purcell,  Okla.,  was  organized  in  1904. 
The  present  fire  chief  is  Warren  Delay.  This  team  has  taken 
active  part  in  all  state  firemen's  conventions  and  tournaments 
since  1907  and  has  made  a  wonderful  record  for  a  volunteer 
fire  department.  Purcell  has  made  the  best  record  of  any  fire 
department  in  Oklahoma,  having  won  first  honors  oftener  than 
any  other  team. 


Chas.  H.  Simmons,  chief  of  fire 
department  of  East  Providence,  R. 
I.,  has  been  a  fire  fighter  for  twenty- 
one  years  and  has  served  as  chief  of 
his  department  during  the  past 
three  years. 


R.  B.  Newman,  chief  fire  department,  Park  City,  Tenn.,  has 
served  in  his  present  capacity  for  eight  years,  or  since  the 
start  of  the  fire  department.  The  initial  equipment  consisted 
of  three  hand  reels,  which  was  increased  by  two  additional 
hand  reels  during  the  first  year.  In  1909  the  fire  chief  recom- 
mended the  purchase  of  a  hose  wagon,  which  was  made,  and 
during  the  same  year  two  paid  men  were  added  to  the  force. 
In  1910  horse-drawn  equipment  was  supplanted  by  motor- 
driven  equipment.  Mr.  Newman  reports  that  the  upkeep  for 
the  horse-drawn  equipment,  including  feed  for  horses, 
amounted  to  $60  per  month.  A  corresponding  charge  for 
motor  equipment  last  year  amounted  to  $1.03  per  month.  Re- 
pairs for  the  motor-driven  apparatus,  which  is  of  the  Ameri- 
can La  France  make,  cost  during  the  last  two  years,  $5.50. 
Out  of  thirty-nine  runs  made  last  year,  twenty-seven  fires 
were  extinguished  with  chemicals  and  no  loss  on  these  twenty- 
seven  fires  exceeded  $20.  Park  City  is  a  residential  suburb 
of  Knoxville,  Tenn. 

The  city  of  Bryan,  Texas,  has  a  fire  department  composed 
of  two  companies,  Protection  Engine  Co.  No.  1  and  Auto  Chem- 
ical Co.  No.  2.  Protection  Engine  Co.  No.  1  was  organized 
May  16,  1871,  and  chartered  July  5,  1871.  Its  equipment  con- 
sists of  two  horse-drawn  hose  wagons  and  850  feet  of  hose. 
It  has  one  paid  employee,  the  driver,  and  five  honorary  mem- 
bers.   Its  paid  members  are  as  follows:     O.  E.  Saunders,  presi- 


dent: G.  M.  Brandon,  vice  president;  J.  D.  Mann,  secretary; 
J.  W.  Wittman,  treasurer;  L.  H.  White,  foreman;  William 
Ruchti,  assistant  foreman;  G.  C.  Calhoun,  driver.  Auto  Chem- 
ical Engine  Co.  No.  2  was  organized  May  4,  1911.  Its  equip- 
ment consists  of  one  American  La  France  combination  chem- 
ical and  hose  wagon,  959  feet  of  fire  hose  and  200  feet  of  chem- 
ical hose.  The  officers  are  as  follows:  C.  G.  Wetter,  fore- 
man; H.  A.  Saunders,  assistant  foreman;  John  Reed,  presi- 
dent; B.  Tucker,  vice  president;  A.  D.  Graham,  secretary; 
R.  E.  Cole,  driver.  W.  J.  Christian,  engineer.  A.  E.  Worley, 
chief  of  fire  department. 

The  history  of  the 
fire  department  of 
Newport  News,  Va., 
is  an  excellent  ex- 
ample of  what  may 
he  accomplished  when 
necessity  arises.  In 
July,  1891,  a  large 
fire  destroyed  a  block 
of  buildings  on  27th 
and  2Sth  streets,  be- 
tween Washington 
and  Lafayette  ave- 
nues. At  that  time 
the  city  had  no  fire 
protection,  but  the 
big  fire  aroused  the 
citizens  to  action,  and 
shortly  afterwards, 
through  a  citizens' 
committee,  purchased 
an  American  La 
France  steam  fire  en- 
gine, two  hose  reels 
*<''   i  ^mmm^mm^r        and  1000  feet  of  hose 

A  fire  company  was  organized  upon  the  arrival  of  this  new 
equipment.  Later,  during  the  same  year,  a  four-wheel  hose 
carriage  was  placed  in  service.  In  1892  one  second-hand  hook 
and  ladder  truck  was  purchased  from  Petersburg,  Va.  The 
city  now  has  in  the  service  a  fully  motorized  department  con- 
sisting of  ten  pieces  of  up-to-date  equipment  including  a  trac- 
tor and  a  65-ft.  aerial  truck.  The  department  has  three  mod- 
ern brick  buildings  and  employs  fifteen  men.  W.  K.  Stow,  the 
present  chief  of  the  fire  department,  has  been  actively  con- 
nected with  the  department  since  it  was  started  in  1891.  He 
was  made  foreman  in  1892  and  appointed  chief  in  February, 
1896,  having  held  this  latter  position  for  nearly  twenty  years. 
The  improvements  mentioned  above  have  all  been  made  under 
his  direction  and  recommendation. 


Severe  Test  of  Motor  Truck 

One  day  in  November  a  2i^-ton  KisselKar  truck  bearing  a 
capacity  load  of  one  thousand  five-pound  boxes,  crashed 
through  a  bridge  at  Strong,  Maine,  and  dropped  "on  all  fours" 
20  feet  below.  It  was  raised  to  the  road  and  driven  home  on 
its  own  power. 

The  truck  was  owned  by  F.  E.  Merrill  of  Turner,  Me.,  who 
in  reporting  the  occurrence,  says:  "The  front  wheels  were 
in  the  river,  one  of  them  at  least  18  inches  higher  than  the 
other,  proving  that  there  must  have  been  a  tremendous  strain 
when  the  machine  struck.  The  rear  wheels  were  4  or  5  feet 
up  the  bank.  Yet  the  only  damage  done  was  a  broken  radiator 
and  a  slight  sag  to  the  main  frame  spring.  The  truck  steered 
all  right  and  the  engine  ran  free.  We  think  this  is  nothing 
short  of  marvelous." 
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Durability  of   Creosoted   Block    Pavements   Increased 
by  Modern  Methods  of  Treatment 
Bit  Frank  IV.  Cherrington,  Toledo.  0. 

To  obtain  good  service  from  the  modern  creosoted  wood 
block  street  pavement,  certain  fundamental  laws  in  regard  to 
the  treatment  and  installation  of  the  blocks  must  be  obeyed. 
Factors  formerly  considered  to  be  of  minor  value  have  been 
found  to  be  at  least  equally  as  essential  to  the  permanence  of 
such  construction  as  the  quantity  and  quality  of  injected 
preservative  oil. 

Some  of  these  often  neglected  but  important  factors  are: 
that  the  penetration  or  diffusion  of  the  preservative  oil  thru- 
out  the  wood  volume  is  no  longer  wholly  dependent  upon  the 
quantity  injected;  that  expansion  of  the  pavement  cannot  con- 
sistently be  controlled  either  by  the  impregnation  or  surplus 
amounts  of  preservative  oil  in  the  effort  to  waterproof  the 
blocks,  or  by  insufficient  expansion  joints  along  the  curbing; 
and  that  a  very  much  less  amount  of  creosote  per  cubic  foot 
of  timber,  than  that  quantity  usually  specified,  is  necessary 
to  protect  the  blocks  indefinitely  from  decay,  providing  that 
the  lesser  quantity  is  well  diffused  thruout  the  wood  volume 
by  an  efficient  process  of  treatment. 

When  the  modern  creosoted  wood  block  pavements  were 
first  laid  in  this  country,  about  sixteen  years  ago,  engineers 
followed  the  precedent,  which  had  already  been  established 
abroad,  and  used  a  treatment  of  but  10  and  12  pounds  of 
creosote  per  cubic  foot  of  timber.  That  this  was  good  engi- 
neering practice,  is  demonstrated  by  the  fact  that  these  pave- 
ments are  still  in  an  excellent  state  of  preservation. 

With  the  exception  of  an  infinitesimal  proportion  of  the 
whole,  all  of  the  original  creosoted  wood  block  streets  first 
laid  in  this  country  with  a  10  or  12-pound  treatment  appear 
to  be  good  for  at  least  another  16-year  service  without  main- 
tenance charges. 

An  examination  of  those  few  individual  blocks  extracted 
from  these  streets  which  have  been  found  indicating  evidences 
of  decomposition,  (less  than  one-tenth  of  1  per  cent,  of  the 
whole)  has  shown  the  deficiency  to  be  due  entirely  to  a  lack 
of  penetration  in  the  sap  wood.  This  is  a  condition  easily 
remedied  by  modern  processes  of  treatment. 

The  amount  of  injected  creosote  oil  was  first  increased 
above  12  pounds  in  this  country,  not  for  the  purpose  of  more 
efficiently  preventing  decay,  but  because  it  was  thought  that 
additional  quantities  of  oil  would  make  the  block  more  nearly 
waterproof.  However,  experience  has  proven  that  the  exist- 
ence of  large  quantities  of  preservative  oil  in  the  blocks  will 
not  consistently  control  or  prevent  their  possible  destructive 
expansion.  This  force  of  expansion  may  be  far  more  efficiently 
overcome  than  by  a  dependence  upon  the  waterproofing  effect 
of  large  amounts  of  injected  creosote  oil.  A  spacing  between 
the  ends  of  the  individual  blocks  comprising  the  pavement, 


secured  by  some  mechanical  means  or  uniform  collapsible 
lugs,  not  only  prevents  the  possibility  of  swelling,  due  to 
expansion,  but  at  the  same  time  retards  both  bleeding  and 
slipperiness. 

Surplus  quantities  of  oil  also  bleed  or  exude  to  the  surface 
of  the  pavement  to  the  great  annoyance  of  traffic  and  pedes- 
trians: therefore,  as  heavy  treatments  of  16  and  20  pounds  of 
creosote  oil  do  not  accomplish  the  waterproofing  purpose  for 
which  they  are  injected,  engineers  are  returning  to  a  standard 
of  12  pounds  to  prevent  decay. 

Sufficient  data,  compiled  from  results  secured  both  in  this 
country  and  abroad,  are  at  hand  to  prove  that  12  pounds  of 
creosote  per  cubic  foot  of  timber,  properly  diffused  thruout 
the  wood  es  is  possible  by  modern  processes,  will  give  an 
indeterminate  freedom  from  decay. 

But,  if  12  pounds  are  used,  it  is  imperative  that  a  more 
efficient  means  of  preventing  possible  destructive  expansion  be 
provided  than  the  presence  of  often  inadequate  expansion 
joints  along  the  curbing. 

The  quality  of  the  creosote  oil  recommended  by  the  various 
engineering  societies  has  been  established  beyond  question  by 
government  engineers.  It  has  been  proven  that  the  average 
commercial  creosote  oils  in  this  country  have  a  toxicity  or 
antiseptic  value  so  great  that,  providing  they  may  be  properly 
diffused  thruout  the  wood,  less  than  one-tenth  of  the  quantity 

CREOSOTED  WOOD  BLOCK  on  Main  street.  Findlay, 
0..  treated  with  12  pounds  of  oil  per  cu,  ft.,  to  prevent 
decay.  Note  the  presence  of  luas  to  protect  against  pos- 
sivle  destructive  expansion. 
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CREOSOTED  WOOD  BLOCKS  on  Demombreum 
street,  Nashville,  Tenn.,  treated  ivith  12  pounds  of  creo- 
sote per  cu.  ft.,  to  prevent  decay.  Note  lugs  on  Un- 
blocks, as  well  as  expansion  joints  at  the  curb,  to  guard 
against  possible  effects  of  expansion. 


& 


ordinarily  injected  would  be  required  to  retard  decay  indefi- 
nitely. 

Methods  of  treatment  used  fifteen  years  ago,  and  still  in 
use  by  many  cities,  have  become  practically  obsolete,  inasmuch 
as  it  is  impossible  to  obtain  a  good  preservative  penetration 
even  when  excessive  quantities  of  oil  are  injected. 

Years  ago  no  provision  whatsoever  was  made  for  equalizing 
the  resistance  of  blocks  under  treatment  to  the  gradual  absorp- 
tion of  creosote  oil.  Wood  is  very  complex  in  its  structure, 
and  its  moisture  content  varies  so  that  even  when  blocks  are 
cut  from  the  same  plank  no  two  will  be  identical;  therefore, 
the  oil  as  it  is  gradually  being  forced  into  the  wood  naturally 
permeates  and  penetrates  some  blocks  more  than  others,  re- 
sulting in  an  unsatisfactory  and  non-uniform  penetration. 

Since  it  is  impossible  to  obtain  as  good  results  from  old 
processes  of  treatment,  specifications  are  being  changed  so 
that  from  a  preservative  standpoint,  both  uniformity  of  pene- 
ration  and  protection  against  expansion,  and  no  excessive 
quantity  of  preservative,  are  the  more  important  requirements. 

Modern  creosoting  processes  provide  an  even  resistance 
against  the  gradual  absorption  of  the  preservative  being  forced 
in  under  pressure.  This  resistance  is  created  by  equalizing 
the  moisture  contents  of  the  blocks  by  admitting  live  steam, 
followed  by  the  application  of  a  vacuum,  or  the  initial  injec- 
tion of  air  under  a  considerable  pressure  to  serve  as  a  uni- 
formly resistant  cushion  in  every  fiber  of  the  wood  against  the 
penetration  of  unequal  amounts  of  creosote.  At  the  same  time 
the  more  fluid  air  opens  a  path  for  the  more  complete  pene- 
trance of  the  preservative. 

Modern  creosoting  processes  permit  an  adequate  diffusion 
of  12  pounds  of  creosote  per  cubic  foot  of  timber  thruout  the 
volume  of  the  blocks.  Therefore,  the  life  of  pavements  so 
treated  will  be  indefinite,  providing  proper  spaces  are  required 
to  be  left  between  the  ends  of  the  blocks  as  they  are  installed 
in  the  pavement,  to  serve  as  a  factor  of  safety  against  possible 
bulging. 

Good  preservative  penetration  is  essential  to  good  wood 
preservation,  but  good  penetration  and  protection  from  ex- 
pansion are  no  longer  necessarily  dependent  upon  the  quantity 
of  injected  preservative  oil. 


Concrete  Roads  of  Wayne  County,  Michigan 

The  ninth  annual  report  of  the  board  of  county  road  com- 
missioners of  Wayne  county,  Michigan,  for  the  year  ending 
September  30,  1915,  is  issued  promptly  and  shows  graphically 
by  many  pictures  the  roads  of  the  county  and  the  processes 
of  making  them.  The  "Story  of  a  Wayne  County  Concrete 
Road"  is  repeated  from  last  year's  report  by  request  and  shows 
in  considerable  detail  all  the  steps  in  the  process  of  securing 
a  road  from  the  report  of  the  board  recommending  action  by 
the  board  of  supervisors  of  the  county  to  the  opening  of  the 
road  to  traffic  after  it  is  completed  by  the  board's  forces. 

.Maintenance  of  the  completed  roads  is  a  necessity  and  is 
emphasized  in  the  report.  Following  are  some  extracts  on 
this  subject: 

In  highway  construction  two  factors — cost  and  efficiency — 
must  always  be  foremost  in  considering  the  type  of  construc- 
tion to  be  selected.  The  taxpayer  is  generally  most  interested 
in  cost,  but  often  fails  to  appreciate  the  fact  that  first  cost 
is  relatively  a  secondary  consideration.  Low  first  cost  might 
and  generally  does,  mean  that  ultimate  cost  will  make  con- 
struction of  low  initial  price  the  most  expensive  in  the  end. 
"How  much  will  it  cost?"  should  include  careful  estimates  as 
to  what  maintenance  will  be  necessary  to  keep  the  road  in 
condition  as  nearly  comparable  to  new  as  is  possible  and  so 
render  its  purchasers — the  taxpayers — the  greatest  value  for 
their  money.  For  this  reason  first  cost  is  not  the  sole  meas- 
ure of  efficiency. 

To  think  that  a  road  once  built,  regardless  of  the  material 
used,  is  built  for  all  time  is  erroneous.  No  type  of  construc- 
tion, however  nearly  it  may  approach  perfection,  is  free  from 
the  human  element,  a  factor  which  plays  an  important  part 
towards  efficiency.  Recognizing  that  durability  and  low  cost 
of  maintenance,  as  mentioned  in  preceding  reports,  largely  de- 
termine the  success  of  any  type  of  road,  our  preference,  based 
on  our  past  seven  years'  experience,  continues  to  be  for  con- 
crete construction.  We  believe  in  constant  and  systematic 
maintenance  of  all  roads  under  our  jurisdiction.  As  in  past 
years,  our  gravel  and  macadam  mileage  continue  to  absorb  the 
bulk  of  our  maintenance  moneys  and  energies.  We  have  re- 
paired and  oiled  all  gravel  roads  and  in  addition  thereto 
dragged  them  systematically  in  both  the  spring  and  fall.  The 
macadam  mileage  on  Eureka,  Fort  and  Mt.  Elliott  roads  has 
again  been  resurfaced  at  a  heavy  expense  and  will  eventually 
be  replaced  with  concrete.  The  macadam  mileage  on  the  River 
road  was  oiled  in  the  spring  for  the  convenience  of  the  public, 
pending  its  replacement  with  concrete,  which  work  is  now  in 
progress.  The  macadam  mileage  on  Gratiot  road  was  replaced 
with  concrete.  All  ditches  and  cluverts  were  cleaned  out  both 
in  the  fall  and  spring,  weeds  and  brush  cut  and  burned  sev- 
eral times  during  the  year,  all  guard  rails  and  bridges  painted 
wherever  necessary,  and  the  shoulders  given  whatever  atten- 
tion they  required. 

With  about  45  miles  more  of  road  to  look  after,  part  of  it 
two  years  and  part  of  it  a  year  older,  we  have  spent  a  smaller 
sum  by  $5,178.04  over  our  maintenance  cost  of  1913.  This  has 
been  brought  about  by  the  replacement  of  a  number  of  miles 
of  bituminous  macadam  with  the  more  durable  and  less  ex- 
pensively maintained  concrete.  The  wisdom  of  building  of 
concrete,  in  our  judgment,  stands  out  conspicuously  when 
maintenance  cost  involved  in  keeping  all  other  types  of  roads 
under  our  jurisdiction  in  usable  condition  is  compared  with 
the  actual  cost  of  maintaining  concrete.  Yet  even  the  best 
concrete  road  will  require  some  maintenance,  consisting  prin- 
cipally of  cleaning  out  and  refilling  expansion  joints,  the  re- 
pair of  pockets  which  occasionally  appear  on  the  surface  as 
a  result  of  some  foreign  material  such  as  clay  getting  into 
the  concrete,  some  fragment  of  inferior  pebble  or  stone,  or 
defects  in  workmanship.     Usually  no  maintenance  is  required 
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on  our  concrete  roads  the  first  year  of  their  life,  but  if  we 
find  that  any  is  necessary  we  do  it  promptly  and  thoroly. 

A  crow  consisting  of  seven  men  and  a  team,  provided  with 
a  tar  kettle,  is  used  for  our  maintenance  work.  The  foreman 
is  paid  $5.00  a  day.  the  team  and  driver  $5.00  a  day,  tar  man 
$3.00  a  day.  two  laborers  $2.50  a  day  each,  and  two  laborers 
$2.25  a  day  each.  The  tools  used  consist,  of  several  wire 
bristle  brooms,  a  wheelbarrow,  a  couple  of  shovels,  and  a  tar 
bucket  anil  sprinkling  cans.  Two  men  are  utilized  to  sweep 
all  cracks  or  spalled  joints  clean  with  the  wire  brooms,  after 
which  the  man  with  the  tar  can  fills  the  cracks  with  tar,  which 
is  heated  to  about  225  degrees  Fahrenheit,  allowing  it  to  stand 
for  a  few  moments  to  prevent  it  from  bubbling.  It  is  then 
covered  with  a  clean,  coarse,  dry  sand,  spread  from  a  shovel. 
Pit  holes  are  similarly  treated.  An  excess  of  tar  and  sand  is 
used  and  traffic  is  allowed  to  iron  it  out.  We  use  a  grade  of 
tar  known  under  the  trade  name  of  Tarvia,  with  a  melting 
point  of  about  85  degrees  Fahrenheit.  Tarvia  comes  in  sev- 
eral grades  designated  by  letters,  ami  we  use  a  special  mix- 
ture graded  between  Tarvia  A  and  Tarvia  X.  Where  an  im- 
perfection exists  that  does  not  extend  thru  the  road,  but  is 
over  an  inch  in  depth,  we  clean  it  out  and  dry  it  out  care- 
fully, painting  it  with  hot  tar,  alter  which  it  is  filled  with 
stone  of  a  suitable  size  graded  to  till  the  voids  as  nearly  as 
possible,  tamped  down  or  rolled  into  place.  Hot  tar  is  then 
poured  over  the  patch,  the  quantity  being  gaged  so  that  the 
tar  will  be  taken  up  by  the  remaining  voids  without  any  large 
excess  being  left  on  the  surface,  and  coarse,  dry  sand  is  then 
spread  with  a  shovel  over  the  surface.  Holes  of  a  lesser  depth 
and  any  joints  from  which  the  filler  has  wholly  or  partly  dis- 
appeared come  in  for  the  class  of  treatment  already  described 
for  cracks  and  joints. 

Our  maintenance  crew  will  cover  from  one  to  three  and 
one-half  miles  of  road  in  a  day  and  one  trip  over  the  work 
yearly  is  usually  all  that  is  required.  During  the  past  season 
our  maintenance  crew  had  gone  over  our  entire  concrete  mile- 
age for  the  year  by  the  middle  of  August.  On  Fort.  Grand 
River  and  Gratiot  roads  we  have  a  total  of  about  two  miles  of 
concrete  road  where  the  entire  surface  is  covered  with  a  bitu- 
minous carpet.  This  mileage  has  also  been  taken  care  of  as 
during  the  past.  The  same  grade  of  Tarvia  is  used  as  for 
other  maintenance  purposes.  Instead  of  sand,  washed  and 
screened  pebbles  are  used.  It  is  necessary  to  resurface  about 
one-third  of  this  mileage  annually  in  addition  to  touching  up 
spots  here  and  there  thruout  the  entire  season.  The  method 
followed  has  been  to  sweep  the  spots  to  be  treated  with  wire 
brooms,  after  which  the  tar  is  poured.  The  pebbles  are  then 
spread  over  the  tar  from  barrows  or  a  wagon,  and  traffic  im- 
beds the  pebbles  in  the  tar,  forming  the  wearing  surface.  The 
surfaces  of  these  roads  become  wavy  under  traffic  and  are  not 
as  desirable  as  an  all-concrete  wearing  surface,  either  from 
the  standpoint  of  the  comfort  of  the  user  or  from  the  stand- 
point of  ultimate  cost.  We  have  also  repaired  a  few  holes 
that  were  two  or  more  inches  deep  by  cleaning  them  out,  paint- 
ing them  with  a  cement  grout,  and  filling  the  cavity  with  a 
concrete  mixture  of  the  same  proportions  as  that  used  in  the 
construction  of  the  original  road,  the  concrete  being  mixed  to 
the  same  consistency  as  nearly  as  is  possible  to  that  of  the 
original  construction.  The  repaired  portion  is  cured  by  being 
kept  wet  for  at  least  seven  days  and  protected  from  traffic 
until  thoroly  hardened.  A  comparison  of  our  maintenance 
costs  with  those  of  other  localities  where  roads  are  maintained 
in  good,  usable  condition  and  where  $1,000  a  mile  and  upward 
each  year  is  being  spent  will  prove  instructive.  Our  concrete 
roads  possess  the  special  feature  of  presenting  a  surface  that 
wears  but  slightly  and  uniformly;  a  surface  that  does  not  give 
away  in  any  one  spot  and  withstands  traffic  over  its  entire 
surface.  This  is  made  possible  by  careful  selection  of  ma- 
terials, careful  methods  of  proportioning  and  mixing,  and  care 


in  finishing  and  curing,  resulting  in  a  concrete  having  a  uni- 
form texture,  which  is  a  big  factor  in  eliminating  maintenance 
costs.  We  have  over  125  miles  of  concrete  road  in  Wayne 
county,  some  of  it  in  its  seventh  year  of  service,  all  of  it  in 
good  condition,  and  we  have  never  taken  up  and  replaced  a 
25-foot  section  since  we  have  been  building  and  developing 
this  type  of  road,  which,  we  think,  speaks  volumes  for  out- 
low  annual  maintenance  costs. 

On  our  brick  mileage  we  have  treated  the  cracks  which 
have  developed  and  the  bricks  that  were  not  too  badly  chipped 
in  the  same  manner  as  we  handled  the  cracks  on  our  concrete 
roads.  It  has  made  a  very  satisfactory  repair  and  gives  prom- 
ise of  adding  materially  to  the  life  of  our  brick  roads.  Broken 
brick  have  been  replaced  from  time  to  time  and  the  roads 
given  an  occasional  sweeping  and  cleaning. 

We  have  also  found  it  advisable  to  use  a  road  scraper  to 
keep  the  snow  leveled  down  during  the  winter  months,  more 
especially  on  the  roads  on  which  there  are  street  car  tracks. 
The  scraper  was  drawn  behind  a  motor  truck  and  made  travel 
much  safer,  besides  distributing  it  over  a  wider  area  of  road- 
way. In  fact,  every  effort  is  made  to  keep  our  roads  in  proper 
condition  for  travel  throughout  the  entire  year  writh  a  mini- 
mum of  expense. 

The  cost  of  this  work  during  the  past  year  has  been 
$25,355.64. 


Non-Resident  Users  Should  Pay  Their  Share  of  Cost 
of  Roads 

To  build  and  maintain  good  roads  for  the  benefit  or  pleas- 
ure of  non-resident  users  is  a  proposition  the  farmer  doesn't 
relish. 

Concrete  Roau  tx  New  York  State. 

It  is  the  purpose  of  the  Illinois  Highway  Commission  to 
build  all  leading  highways  of  the  most  durable  materials  it 
is  possible  to  obtain  in  order  that  the  maintenance  factor  may 
be  reduced  to  a  minimum.  To  improve  the  leading  roads  of 
the  state  will  require,  it  is  estimated,  an  expenditure  of  ap- 
proximately $180,000,000,  and  no  farmer  will  be  more  than  4]/, 
miles  from  these  state-aid  roads.  At  first  glance  this  would 
seem  to  be  prohibitive  in  cost,  so  far  as  the  farmer  is  con- 
cerned. It  has  developed  upon  inquiry,  however,  that  the 
greater  part  of  construction  cost,  as  well  as  maintenance,  will 
fall  upon  corporations  and  municipalities,  and  that  the  farm- 
er's share  of  the  tax,  taking  the  average,  will  be  only  8  cents 
per  acre  per  year  until  the  bonds  mature,  which  will  be  at 
the  expiration  of  about  twenty  years.  If  the  estimates  of  the 
Highway  Commission  are  correct  in  so  far  as  they  affect  the 
farmer,  a  man  owning  100  acres  of  land  would  pay  only  $S 
per  .year  for  an  improvement  worth  many  times  that  sum. 
Instead  of  being  a  tax,  hard  roads  of  the  type  Illinois  proposes 
to  build  will  be  of  direct  and  immediate  pecuniary  profit  to 
tin'  farmer  taxpayer.  This  expenditure,  like  the  money  he 
puts  into  seed  grain,  or  a  herd  of  cattle,  produces  profit.  As 
a  matter  of  fact,  the  pecuniary  return  to  the  farmer  thru 
saving  of  time,  cost  of  transportation  and  the  losses  incident 
to  bad  roads  would  be  more  immediate  than  from  a  field  of 
grain.  Furthermore,  the  corporations  and  municipalities  of 
the  state  will  contribute  at  least  60  per  cent,  of  the  money 
invested  in  the  improved  system  of  roads. 

Turning  to  the  state  of  New  York,  it  is  said  that  the  farm- 
ing sections  pay  only  15  per  cent,  of  the  cost  of  the  extended 
system  of  highway  improvement  now  being  made  thru  state 
aid.  A  New  York  farmer,  who  complained  at  a  public  meet- 
ing against  "being  ground  to  death  by  highway  taxes,"  ad- 
mitted that  an  improved  road  in  his  locality  had  brought  him 
an  offer  of  $500  more  than  he  had  previously  considered  his 
property  to  be  worth.  He  owned  a  farm  assessed  at  $3,000. 
He  was  very   frank  to  state  that  the  increased  value  of  $500 
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was  due  entirely  to  this  road.  The  increase  in  the  value  of 
his  farm  was  sufficient  to  pay  his  share  of  the  highway  ex- 
pense for  150  years.  The  interest  on  it  at  6  per  cent,  for 
12  years  would  pay  his  proportion  of  the  50  years  bonds. 
His  individual  burden  amounted  to  less  than  one  cent  a  day 
and  will  not  so  over  that  figure  when  the  highway  system  is 
entirely  completed.  It  is  needless  to  say  that  the  farmer  in 
question  was  surprised  and  immediately  revised  his  opinion 
as  to  the  cost  and  value  of  permanent  roads. 

As  stated,  the  Illinois  project  has  to  do  with  main  or 
leading  highways  only,  but  it  is  interesting  nevertheless  to 
compare  with  this  the  situation  in  other  states  as  it  applies 
to  road  tax  in  general.  For  example,  in  one  of  the  leading 
agricultural  counties  in  Pennsylvania,  the  county  of  Bucks. 
road  tax  as  levied  by  the  townships  runs  from  4  to  10  mills 
on  each  dollar  of  assessed  valuation,  depending  upon  the  ex- 
tent of  highway  improvement.  A  fair  average  would  be  0 
mills.  Thus  a  farmer  owning  100  acres  of  land  assessed  at 
$100  per  acre  would  pay  $60  road  tax  each  year.  A  great 
majority  of  the  highways  are  of  the  most  ordinary  type,  many 
of  them  almost  impassable  at  certain  seasons  of  the  year.  In 
contrast  to  this  the  Illinois  farmer  will  always  be  in  touch 
with  a  fine  system  of  durable  highways,  for  the  construction 
of  which  his  contribution  of  S  cents  per  acre  will  be  a  mere 
pittance,  and  his  tax  for  maintenance  of  the  local  roads  will 
be  very  greatly  diminished  by  taking  off  his  shoulders  the 
maintenance  of  the  most  expensive  roads  in  his  county,  to 
repair  the  main  traveled  roads. 

But  it  is  important  to  remember  that  the  whole  success 
and  economy  of  the  Illinois  project  comprehends  the  construc- 
tion of  roads  of  such  durable  type  that  they  will  be  in  good 
condition  many  years  after  the  bonds  mature.  If  it  were 
intended  to  build  merely  macadam  roads  the  project  would 
be  futile.  In  the  states  of  Massachusetts.  Connecticut,  Rhode 
Island,  New  York  and  New  Jersey,  maintenance  costs  on  mac- 
adam roads  ran,  in  1912,  in  excess  of  $S00  per  mile.  The  roads 
were  rapidly  destroyed  by  automobiles. 

The  Illinois  roads  will  be  of  brick  or  concrete.  The  brick 
roads  will  have  a  concrete  foundation  with  the  superstructure 
of  brick  grouted  with  Portland  cement.  The  average  cost  of 
concrete  roads  16  feet  wide,  taking  the  country  over,  has  been 
$12,000  per  mile.  The  average  maintenance  on  concrete  roads 
16  feet  wide  has  been  less  than  $30  per  mile  per  year. 

A  Concrete  Road  in  the  Ii.unos  Rivek  Bottom.  Floods 
Ruined  All  Previous  Roads. 
The  value  of  farm  lands  on  hard  roads  in  Wayne  county. 
Mich.,  has,  in  many  instances,  more  than  doubled.  Farmers 
who  formerly  required  four  horses  to  transport  their  produce 
to  town  now  use  one  horse.  Where  trips  to  market  formerly 
occupied  an  entire  day,  or  perhaps  two,  the  journey  is  now 
made  in  a  few  hours.  The  greate  department  stores  of  the 
city  deliver  merchandise  over  a  wide  area,  going  now  intu 
what  were  formerly  remote  rural  districts.  In  brief,  many 
of  these  farms,  in  so  far  as  easy  access  to  the  city  is  con- 
cerned, have  become  suburban  properties. 


Des  Plaines,  111.,  Dedicates  New  Pavements 

With  the  recent  completion  of  the  pavements  on  the  North 
Side  of  Des  Plaines,  111.,  that  village  now  boasts  of  over  six 
miles  of  pavement  in  the  heart  of  the  business  and  residence 
sections.  Village  officials  take  just  pride  in  the  completion  of 
this  work,  and  on  Saturday,  October  30,  they  brought  it  forci- 
bly to  the  attention  of  the  citizens  by  a  formal  dedication 
•ceremony,  including  an  automobile  parade,  speeches  by  city 
and  road  officials,  a  flag-raising  and  breaking  of  bottles  of 
champagne  on  North  and  South  Side  streets. 

The  affair  was  held  under  the  joint  auspices  of  the  village 
bnard  of  trustees  and  the  Des  Plaines  Commercial  Association. 


OTcia's  from  twenty  neighboring  cities  were  escorted  over  the 
new  work  by  Des  Plaines  representatives  under  the  direction 
of  Geo.  M.  Whitcomb,  marshal  of  the  day,  and  Coroner  Peter 
M.  Hoffman,  master  of  ceremonies. 

An  automobile  parade,  over  a  mile  in  length,  first  inspected 
the  majority  of  the  reinforced  concrete  pavements  laid  on  the 
South  Side  last  year,  then  crossed  the  railroad  tracks  to  the 
North  Side  and  traversed  the  new  pavements  laid  in  1915,  the 
last  stretch  of  which  was  just  recently  completed.  Following 
the  guide  cars,  was  the  fifty-piece  Des  Plaines  military  band 
in  a  large  auto  bus.  At  the  conclusion  of  the  street  inspec- 
tion, the  people  listened  to  talks  by  Patrick  H.  O'Donnell,  an 
attorney  of  Chicago;  the  Hon.  Frederick  R.  DeYoung,  state 
representative,  and  A.  D.  Gash,  president  of  the  Illinois  high- 
way commission.  Led  by  the  military  band,  the  populace  then 
repaired  to  Pearson  street,  where  Miss  Esther  Sigwalt  and 
.Miss  Viola  Suster  dedicated  the  South  Side  pavements  with  a 
bottle  of  champagne  and  the  words:  "We  herewith  christen 
the  concrete  pavements  on  the  South  Side  of  Des  Plaines." 
Following  this,  Miss  Clara  Hass  and  Miss  Edith  Jarnecke  acted 
similarly  as  sponsors  for  the  formal  dedication  of  the  North 
Side  pavements,  where  an  American  flag  was  raised  to  prop- 
erly conclude  the  day's  festivities. 

The  paved  streets  cover  over  half  of  the  main  portion  of 
Des  Plaines,  which  is  a  larger  percentage  than  is  enjoyed  by 
most  cities  and  an  exceptionally  high  percentage  for  villages 
with  a  population  not  exceeding  3,000.  the  population  of  Des 
Plaines.  Citizens  are  well  pleased  with  the  improved  civic 
conditions  and  declare  that  from  a  financial  standpoint  alone, 
the  boost  the  new  streets  will  afford  Des  Plaines  in  a  business 
way  and  in  increased  property  valuations  will  exceed  the 
actual  cost  of  improvements  by  a  wide  margin.  A  substantial 
indication  of  the  satisfaction  in  the  paving  work  is  the  fact 
that  contract  will  soon  be  awarded  for  concreting  the  remain- 
ing portion  of  Ashland  avenue  and  a  short  stretch  on  Emma 
street.  New  pavements  on  other  streets  also  are  contem- 
plated. 


Specification  of  Oil  for  Creosoting  Wood  Paving 
Blocks 

Before  the  American  Society  of  Municipal  Improvements 
at  its  Dayton  convention,  Hermann  von  Schrenk  presented  a 
paper  on  specifications  for  wood  block  paving  which  produced 
a  marked  effect  upon  the  members  present  and  will  lead  prob- 
ably to  a  material  change  in  the  specifications  for  wood  block 
paving  proposed  as  standard,  which  have  not  yet  been  adopted 
by  that  society. 

Some  abstracts  from  the  paper  follow,  showing  the  conclu- 
sions drawn  but  omitting  most  of  the  technical  detail  upon 
which  they  are  based. 

The  discussions  concerning  wood  block  paving  specifications 
in  the  United  States  have,  with  few  exceptions,  dealt  very 
largely  up  to  the  present  time  with  specifications  attempting 
to  describe  the  kind  of  preservative  oil  to  be  used  in  the 
treatment  of  paving  blocks.  These  discussions  dealt  with  the 
relative  advantages  and  disadvantages  of  straight  coal-tar 
creosote,  additions  of  refined  coal-tar  to  creosote,  water-gas 
tars,  etc.  The  writer  has  for  many  years  frequently  ques- 
tioned the  practical  value  of  many  of  these  discussions,  par- 
ticularly the  desirability  of  placing  so  much  emphasis  on  what 
appeared  to  him  to  be  more  or  less  unimportant  details  with 
reference  to  the  character  of  the  oil  used. 

The  discussions  as  to  paving  block  specifications  have  to 
date  been  very  largely  theoretical.  Many  streets,  however,  are 
now  ten  to  fifteen  years  old,  and  some  even  older,  and  it 
appears  possible  to  draw  some  interesting  conclusions  from 
the  results  so  far  obtained.  During  the  past  year  the  writer 
has   made   many   detailed   examinations   of   wood   block   pave- 
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nii'iits  in  various  cities  of  the  1'nitod  Stales,  which  have  given 
service  of  from  ten  to  till  ecu  years  and  more.  The  results 
of  these  inspections  clearly  show  that  in  the  majarity  of  cases, 
In  fact  practically  universally,  streets  paved  with  creosoted 
yellow  pine  blocks  had  not  only  withstood  the  heaviest  traffic 
successfully  and  resisted  decay,  but  had  shown  probably  a 
lower    annual    cost     for    maintenance    than    any    other    kind    of 

pavement.  There  appears  to  be  no  longer  any  doubt  but  that 
properly   creosoted   yellow   pine   blocks,   when   carefully    laid, 

give  the  best,  paved  Streets.      The  inspected   pavements   referred 

to  have  shown  so failures,  as  was  to  have  been  expected. 

The  iiu>::i  striking  failures  were  doubtless  due  to  impropei 
laying,  meaning  by  this  Improper  construction  of  the  founda- 
tions, the  omission  of  proper  expansion  joints,  failure  to  pro- 
vide drainage,  etc.  These  omissions  from  standard  practice 
were  In  the  majority  of  instances  so  self-evident  that  there 
could  be  little  argument  about  the  cause  for  these  failures. 
failures  due  lo  decay  of  the  blocks  were  far  less  numerous; 

In    fact,   of   the   streets   examined,   only   a    very    s II    number 

showed  any  signs  of  failure  due  to  decay,  and  even  In  the 
.streets  where  failures  did  occur,  the-  percentage  was  insig 
alflcant,  the  failures  only  resulting  alter-  a  comparatively  long 
period  of  years.  It  was  believed,  however,  that  some  possible 
lessons  as  to  further  treatment  could  be  obtained  by  careful 
Investigation  of  the  failures,  with  a  view  to  correcting  same 
in  future  practice, 

The  firs!  failed  blocks  examined  were  from  two  .streets  in 
St.  Louis,  namely,  Washington  avenue  and  West  minster  place. 
The  wood  blocks  on  Washington  avenue  were  treated  with 
Kreodone  oil  In  L903.  Some  two  years  ago  holes  appeared  in 
this  street,  scattered  Irregularly  over  the  surface,  some  affect- 
in--  only  one  block,  others  blocks  in  groups.  A  detailed  exam- 
ination showed  that  the  wood  fibres  had  given  way,  with  con- 
sequent settling.  When  sectioned  thru  the  center,  it  was 
found  that  these  blocks  were  decayed  to  various  degrees  in 
the  sapwood.  In  not  a  single  instance  was  any  decayed  heart- 
wood  found.  The  holes  in  Washington  avenue  were  tem- 
porarily tilled  with  Mller.  and  as  the  number  of  holes  increased 
somewhat   in    I'.iKi,  a  general  overhauling  was  given  the  street, 

I  In-   old    block:     were    re veil    and    replaced    by    imu    creOSOted 

blocks.  Incidentally,  it  was  striking  to  note  how  perfect  the 
repairing  of  a  creosoted  wood  block  street  can  be  if  done 
with  care  and  attention  Today  Washington  avenue  looks  just 
as  it  did  when  first  laid,  and  tho  street  is  practically  as  good 
i  aew,  The  total  number  of  blocks  removed  was  probably 
bet  ween   !,  and  X   per  cent. 

:  nmlar  descriptions  were  given  of  the  conditions  in  other 
treel  In  St  Louis,  Toledo  and  Charleston,  S.  C,  analysis  of 
the  oils  extracted  from  the  blocks  were  given,  and  reasons 
were  given  tor  such  failures  of  blocks  as  were  observed, 
the  conclusions  drawn  from  all  of  the  examinations  being 
that  the  most  important  factor  responsible  for  these  failures 
h:i      the    lad-    ol    proper  .sap    penetration,    and    thai    in    several 

Instances  decaj  wa  undoubtedly  hastened  by  the  use  of  oil 
aol   a  :  i  ralghl   coal  tar  product. 

lesson    to    be    learned    from    the    experiments    just    de- 

scrlbed    and    I i   examinations  of  old  paving  blocks  which 

have  been  In  thi    streets  many  years,  and  which  are  still  per- 

i.iii'    sound,    tndicati      thai    absolute    penetration    tor  every 

block  can   not    be  obtained,     it   also  shows  that  this  is  abso- 

i        ii  shows  strikingly,  however,  that  perfect 

absolutely   essential.     This  can   easily  be 

.1.   provided   sufficient   oil  quantities  are  used  and  pro- 

\niiii   the  process  ol    Injection   Ii    properlj    conducted.     There 

yhatevet     Cot    shipping    paving    blocks    from    any 

.ill,  ui  in"    plants,   ao   mat  ter   « hat    the   oil    m  ed   ma}    be,   In 

i,      lumber  ol  paving  blocl     are  Included  which  show 

only  pi  netratlon      it  makes  no  difference  whether 


this  is  with  a  straight  creosote  distillate  oil  or  with  a  reason- 
able coal-tar  and  creosote  solution.  There  are  plenty  of  in- 
stances, both  in  the  case  ol  paving  blocks  and  in  the  case  of 
railroad  ties  where  timbers  have  lasted  for  years  and  years, 
with  only  a  very  small  penetration  on  the  outside,  but  in  all 
caseB  the  sapwood  had  been  thoroly  penetrated. 

In  conclusion  the  author  emphasizes  that  the  most  im- 
portant part  in  the  present  consideration  of  paving  block 
pi  i  ideations  is  not  the  oil  specification.  This  is  a  very  vital 
part,  and  a  straight  coal-tar  product  free  from  the  admixture 
of  other  substances  should  be  specified,  and  the  specification 
eannot  be  too  rigid  to  accomplish  this  purpose.  There  are 
other  factors  equally  as  important,  however,  as  the  oil  specifi- 
cations, and  these  are  chiefly  the  specification  dealing  with  the 
manlier  in  which  the  oil  is  to  be  injected  into  the  timber  and 
the  quantity  to  be  used,  and  the  subsequent  methods  used  in 
laying  and  caring  for  the  blocks. 

Treat  preferably  partly  dry  timber  and  steam  same  to 
reduce  the  gaseous  contents  of  the  wood  cells.  If  the  timber 
is  green,  steam  it  longer  and  then  give  a  sufficient  time  of 
pressure  and  a  sufficient  oil  quantity,  so  as  to  insure  absolute 
ap  penetration.  If  any  lesson  can  be  drawn  from  the  results 
of  the  failures  herein  described,  they  certainly  indicate  that, 
while  emphasis  should  be  placed  on  the  oil  used,  just  as  much 
attention  should  be  given  to  the  manner  in  which  the  good 
preservative  specified  is  applied. 


Brick  Roads  Grow  in  Favor 

A  rapid  increase  in  the  mileage  of  vitrified  brick  roads  in 
Ihis  country  is  predicted  in  a  new  bulletin  of  the  r.  S.  De- 
partment of  Agriculture.  Such  roads,  it  is  said,  possess  three 
distinct  advantages:  First,  they  are  durable  under  all  traffic 
conditions;  second,  they  afford  easy  traction  and  moderately 
good  foothold  for  horses;  and  third,  they  are  easy  to  main- 
tain and  keep  clean.  On  the  other  hand,  they  are  unquestion- 
ably expensive  to  construct,  and  the  effort  to  reduce  the  high 
first  cost  frequently  results  in  inferior  construction  and  con- 
sequent defects. 

The  cost  of  a  brick  pavement  depends  so  much  upon  so 
many  variable  factors,  such  as  the  locality,  freight  rates,  and 
the  distance  from  brick  kilns,  that  it  is  not  possible  to  make 
any  definite  estimates.  The  cost  of  the  rough  grading,  how 
ever,  should  be  considered  entirely  apart  from  the  cost  of  the 
pavement,  for  the  grading  would  have  to  be  done  no  matter 
what  kind  of  a  road  was  to  be  built.  Excluding  this  item,  the 
bulletin  already  mentioned  (No.  24G)  furnishes  the  following 
formula  as  a  rough  guide  for  the  probable  expense  of  a  brick 
road  with  a  6-inch  concrete  foundation  and  suitable  grades: 
Cost  per  square  yard  =  1.90  L  +  0.213  C  +  0.138  S  +  0.157  A 
+  0.0 in  It 

In  this  formula  C  equals  cost  of  cement  per  barrel,  S  equals 
cost  of  .sand  per  cubic  yard,  A  equals  cost  of  coarse  aggregate 
pel-  cubic  .yard.  I!  equals  cost  of  paving  bricks  per  1,000,  and 
L  equals  cost  of  labor  per  hour.  Thus,  if  labor  costs  25  cents 
an  hour,  the  labor  cost  per  square  yard  of  pavement   will   be 

1.93    times  25   cents,  or  48.25   cents      The   cosi    of   the   Ce nt 

per  square  yard  will  be  0.213  times  the  price  of  a  barrel,  and 
so  on  with  the  other  items.  It  is  assumed  in  tin  formula 
that  all  materials  are  delivered  on  the  work.  About  10  per 
cent,  should  be  allowed  for  wear  on  tools  and  machinery,  and 
for  every  inch  subtracted  or  added  to  the  thickness  of  the 
foundation  there  will  be  a  corresponding  differenci  of  to  12 
cents  pet  square  yard.  Specifications  for  materials  and  meth- 
ods of  laying  are  detailed  in  the  bulletin,  which  is  well  worth 
asking  for. 
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Civil  Service  Examinations 

The  IT.  S.  Civil  Service  Commission  will  hold  examinations 
at  the  usual  places  as  follows: 

December  8,  9:  Marine-engine  and  boiler  draftsman  in 
U.  S.  Navy  Yard,  New  York,  at  $5.04  a  day. 

December  21:  Marine-engine  draftsman  for  submarines 
in  office  of  inspectors  of  machinery,  Fore  River  Shipbuilding 
Co.,  Quincy,  Mass.,  and  Busch-Sulzer  Co.,  St.  Louis,  Mo.,  at 
$5.04  a  day,  and  other  possible  vacancies  at  $4  to  $5.04. 

January  5,  0:  Marine-engine  and  boiler  draftsman  in  in- 
dustrial department  in  Navy  Yards  at  Portsmouth,  N.  H.,  at 
$3.52  a  day,  and  Norfolk,  Va.,  at  $3.52  and  $4.48. 

January  12,  13:  Aid  in  Coast  and  Geodetic  Survey,  at  $900 
a  year. 

January  19:  Laboratory  aid  and  engineer  in  forest  prod- 
ucts laboratory  at  Madison,  Wis.,  at  $900  a  year. 

January  19,  20:  Junior  engineer  in  water  resources  branch 
of  Geological  Survey,  at  $1,080  to  $1,200  a  year. 


The  Paving  Brick  Men 

The  Dayton  Daily  News  published  the  following  in  an 
editorial  in  one  issue  during  the  recent  convention  of  the 
National  Paving  Brick  Manufacturers'  Association  in  that 
city.  The  writer's  vision  of  the  future  may  be  colored  too 
much  by  what  he  would  like  to  see,  and  the  association  near 
by  seems  to  loom  greater  than  those  held  in  other  cities, 
nevertheless,  the  article  is  a  compliment  to  an  important 
industry  which  bears  the  marks  of  sincerity  as  well  as  en- 
thusiasm. 

The  paving  brick  men  are  with  us — husky  fellows  who 
are  engaged  in  making  the  material  that  is  lifting  us  out  of 
the  mud.  They  are  here  from  all  sections  of  the  country — 
men  who  preside  over  big  plants  and  little  ones — and  they 
are  attending  to  business  while  having  a  good  time. 

It  has  been  a  struggle,  and  there  are  still  many  contests 
on,  but  this  is  to  be  a  brick-paved  nation.  It  is  being  dem- 
onstrated every  day  that  other  paving  is  a  makeshift,  or  that 
it  at  least  answers  only  a  temporary  purpose.  Brick  is  the 
road;  and  the  sooner  every  community  recognizes  it,  and 
makes  arrangements  to  vitrify  its  roads,  the  better  it  will  be 
— and  the  cheaper. 

Nature  has  nothing  in  her  storehouses  that  is  superior 
to  a  properly  made  brick.  In  her  furnaces  she  has  produced 
nothing  that  so  well  serves  the  purposes  of  man.  In  the 
deposits  she  has  left  for  us  to  grovel  in,  she  has  placed  no 
greater  value  than  in  the  clays.  She  has  wrought  many 
wonders,  but  nothing  so  wonderful  as  her  natural  product 
which  we  call  silica,  and  out  of  which  we  have  fashioned  so 
many  articles  of  use  and  comfort. 

These   paving   brick    men   are   assuming,   however,   a   tre- 


mendous responsibility.  The  prosperity  of  the  community, 
in  fact,  is  in  their  hands.  They  can  help  us  to  secure  the 
proper  roads,  or  they  can  retard  us  in  the  game.  For  they 
are  to  have  much  to  do  with  helping  us  to  secure  the  best  of 
roads  at  the  most  ecomonical  of  prices.  It  is  unfortunately 
true  that  every  time  a  manufacturer  sends  out  a  poor  grade 
of  goods  it  retards  the  adoption  of  such  goods  to  a  certain 
extent. 

That  is  one  of  the  advantages  of  such  conventions  as  this 
of  the  paving  brick  men.  It  enables  them  to  get  closer  to- 
gether, to  co-operate  more  fully  with  the  legitimate  and  to 
help  weed  out  the  illegitimate  manufacturer.  So  we  are  all 
interested  in  the  meeting  being  held  here  at  this  time.  It 
brings  us  a  little  nearer  to  the  era  when  one  can  travel  on  a 
brick  road  from  one  section  of  the  nation  to  every  other 
section. 


A  Municipal  Thanksgiving  Service 
The  Commercial  Club  of  Cuero,  Tex,,  is  responsible  for  its 
first  Municipal  Thanksgiving  Service,  called  by  Mayor  H.  A. 
Mugg's  proclamation,  participated  in  by  the  churches,  the  mu- 
nicipal band,  the  municipal  choir  and  other  organizations,  as 
well  as  the  people  at  large.  The  collection  taken  is  to  be  the 
beginning  of  a  fund  for  purchasing  and  improving  one  or  more 
of  the  beautiful  natural  parks  adjacent  to  the  city. 


Municipal  Home  Rule  for  Kansas 
At  its  recent  convention,  the  Kansas  League  of  Municipali- 
ties passed  the  following  resolutions: 

Whereas,  The  question  of  greatest  importance  before  the 
cities  of  Kansas  is  that  of  local  self-government,  or  municipal 
home  rule,  subject  to  the  constitution  and  the  general  laws 
of  the  state,  therefore 

Be  it  resolved,  That  this  league,  in  convention  assembled, 
hereby  reiterates  its  position  upon  this  great  question,  and 
that  it  urges  upon  its  members  that  they  ascertain  the  posi- 
tion all  members  of  the  legislature  may  take  in  the  event  of 
their  election  and  that  they  len#  support  to  candidates  whose 
views  are  friendly;  that  all  requests  for  legislation  be  made 
secondary  to  this  one  request  for  home  rule  for  the  munici- 
palities of  Kansas:  that  the  league  reiterates  its  position  in 
favor  of  the  submission  and  adoption  of  an  honestly  drawn 
and  workable  initiative  and  referendum  amendment  to  the 
state  constitution,  believing  this  government  should  be  one 
"of  the  people,  for  the  people,  and  by  the  people." 


Technical  Schools 
Announcement  has  been  made  of  the  courses   for   1915-1G 
and  the  names  of  the  lecturers  in  the  graduate  course  in  high- 
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way  engineering  of  Columbia  University,  New  York  City, 
which  are  arranged  so  that  the  entire  work  can  be  taken  in 
one  year,  from  October  1  to  June  1,  or  in  two  years,  each  oc- 
cupying December  to  March,  inclusive. 

Leaflet  No.  61  of  the  Department  of  Agriculture  Extension 
of  Purdue  University,  Lafayette,  Ind.,  contains  instructions 
for  the  construction  and  use  of  the  road  drag,  by  Prof.  Geo. 
i:  Martin,  of  the  University  Department  of  Highway  Engi- 
neering. 

Highway  Bulletin  No.  1,  by  Geo.  E.  Martin,  professor  of 
highway  engineering,  is  on  the  Maintenance  of  Indiana  High- 
ways, and  is  the  first  of  a  series  of  proposed  bulletins  on  high- 
way construction  and  maintenance  to  be  issued  by  the  Engi- 
neering Departments  of  Purdue  University,  Lafayette,  Ind., 
under  the  supervision  of  Prof.  W.  K.  Hatt,  the  Professor  of 
Civil  Engineering. 

Municipal  Reference  Bulletin  No.  3  of  the  Extension  Divi- 
sion of  the  University  of  Wisconsin,  at  Madison,  reports  upon 
the  use  of  voting  machines  in  Wisconsin. 

The  University  of  Illinois  has  registered  1.192  students  in 
its  College  of  Engineering  thus  far  this  year,  not  including 
the  graduate  school. 

Announcement  of  the  time  table  of  courses  in  the  Gradu- 
ate Course  in  Highway  Engineering  of  Columbia  University 
has  been  issued.  The  courses  are  given  in  periods  of  two  to 
three  weeks,  the  regular  courses  announced  being  fourteen  in 
number  and  all  included  between  December  1,  1915,  and 
March  22,  1916.  There  is  also  a  course  in  bituminous  ma- 
terials, bituminous  surfaces  and  bituminous'  pavements  to  be 
given  in  evening  periods,  January  25  to  March  16. 


Calendar  of  Meetings  of  Associations 
The  Montana  Institute  of  Municipal  Engineers  will   meet 
in   Billings,   January   17-19,   1916.     C.    C.   Widener,   secretary, 
Bozeman,   Mont. 

The  second  Pan-American  Scientific  Congress  will  be  held 
in  Washington,  D.  C,  December  27,  1915,  to  January  S.,  1916. 
The  preliminary  program,  issued  by  the  U.  S.  Department  of 
State,  shows  a  division  into  sections,  devoted  to  Anthropology. 
Dr.  W.  H.  Holmes,  chairman;  Astronomy,  Meteorology  and 
Seismology,  Dr.  R.  S.  Woodward,  chairman;  Conservation  of 
Natural  Resources,  Agriculture,  Irrigation  and  Forestry,  Geo. 
M.  Rommel,  chairman;  Education,  Dr.  P.  P.  Claxton,  chair- 
man; Engineering,  Gen.  W.  H.  Bixby,  chairman;  International 
Law,  Public  Law  and  Jurisprudence,  Dr.  J.  B.  Scott,  chair- 
man; Mining,  Metallurgy,  Economic  Geology  and  Applied 
Chemistry,  H.  Jennings,  chairman;  Public  Health  and  Medical 
Science,  Gen.  W.  C.  Gorgas,  chairman:  Transportation,  Com- 
merce, Finance  and  Taxation,  Dr.  L.  S.  Rowe,  chairman.  John 
Barrett  is  secretary-general,  with  offices  in  the  Pan-American 
Union,  Washington,  D.  C. 

The  American  Road  Builders'  Association  will  hold  its 
1916  convention  in  Pittsburg,  February  22-25,  the  exhibits  in 
Mechanical  Hall  of  the  Exposition  building,  which  will  be 
improved  with  cement  floors  and  a  heating  plant,  and  the 
convention  sessions  in  a  hall  adjoining.  The  directors  having 
decided  to  change  the  usual  date  of  the  convention  from  fall 
to  winter  months,  either  it  would  be  necessary  to  omit  the 
1916  convention  ,or  to  hold  it  only  a  few  months  after  the 
San  Francisco  Exposition  Road  Congress  of  last  September, 
and  the  latter  was  decided  upon. 

The  National  Conference  on  Concrete  Road  Building  will 
be  held  in  Chicago  February  15-18.  J.  P.  Beck,  208  South 
LaSalle  street,  will  send  the  preliminary  program  on  request 
and  the  completed  program  as  soon  as  it  is  ready. 

An  international  road  congress  is  announced  for  December 
14-17.  to  be  held  under  the  auspices  of  the  Worcester  (Mass) 
Chamber  of  Commerce,  in  the  New  Bancroft  hotel,  in  that  city. 


The  annual  meeting  of  the  Montana  Institute  of  Municipal 
Engineers  will  be  held  in  Billings,  Mont.,  January  17-19,  1916. 
Carl  C.  Widener,  Bozeman,  secretary. 

The  Iowa  section  of  the  American  Water  Works  Associa- 
tion holds  its  first  annual  meeting  December  3  and  4,  at  the 
State  University,  Iowa  City,  Iowa,  and  the  program  indicates 
a  vigorous  organization  which  will  be  of  much  value  to  its 
members  and  to  the  state  of  Iowa. 

The  ninth  Chicago  Cement  Show,  to  be  held  February  12- 
19,  1916,  already  has  a  list  of  over  150  exhibitors,  and  will 
occupy  both  the  Coliseum  and  the  Armory,  which  will  be  con- 
nected by  a  covered  passageway.  A  joint  exhibit  of  twenty-six 
cement  companies  will  be  a  very  prominent  feature.  Concrete 
road  building  machinery  will  also  be  prominent. 

The  American  Concrete  Institute  will  hold  its  next  meet- 
ing in  Chicago  in  connection  with  the  Chicago  Cement  Show 
of  February  12-19,  1916. 

A  Road  Commissioners'  Convention  is  to  be  held  in  Chi- 
ago,    beginning   December  7. 


Personal  Notes 
Henry  Welles  Durham,  recently  chief  engineer  of  highways, 
boro  of  Manhattan,  New  York,  and  formerly  resident  engineer 
on  Panama  municipal  improvements  and  on  the  Cape  Cod 
canal,  has  associated  himself  with  Percival  Robert  Moses,  con- 
sulting electrical  and  mechanical  engineer,  in  the  practice  of 
highway  and  municipal  engineering,  at  366  Fifth  avenue,  New 
York  City.  Mr.  Durham  recently  published  a  report  on  street 
paving  and  maintenance  in  European  cities,  the  result  of 
studies  on  the  ground. 

Wilber  A.  Ginn,  consulting  engineer,  Sanford,  Fla.,  has 
been  retained  by  St.  Cloud,  Fla.,  to  design  a  sanitary  sewer 
system,  water  works,  electric  light  plant  and  street  improve- 
ment system. 

John  T.  Fetherston,  commissioner  of  street  cleaning,  New 
York  City,  is  the  first  president  of  the  new  Society  for  Street 
Cleaning  and  Refuse  Disposal  of  the  United  States  and 
Canada. 

Henry  L.  Collier,  well  and  most  favorably  known  in  the 
paving  field,  has  opened  offices  as  consulting  and  constructing 
engineer  in  the  Chandler  Building,  Atlanta,  Ga.,  and  will  de- 
vote himself  specially  to  street  and  highway  pavements  and 
reinforced  concrete  construction.  Mr.  Collier  has  a  well-de- 
served reputation,  especially  in  the  South,  for  good  service 
in  locating  disputed  land  lines  and  boundaries. 

D.  Ward  King,  originator  of  the  split-log  road  drag,  has 
published  a  letter,  in  which  he  protests  against  the  methods 
of  use  of  the  drag  recommended  in  Farmers'  Bulletin  321  of 
the  U.  S.  Department  of  Agriculture,  in  general  and  in  par- 
ticular. 

Logan  Waller  Page,  director  of  the  U.  S.  Office  of  Public 
Roads  and  Rural  Engineering,  has  issued  a  letter  giving  his 
reasons  for  resigning  as  a  member  of  the  board  of  directors 
of  the  American  Road  Builders'  Association,  in  the  calling  of 
a  convention  of  that  association  before  the  expiration  of  the 
year  agreed  upon  when  the  Oakland  road  congress  was  called. 

H.  O.  Swoboda,  consulting  electrical  engineer,  Pittsburg, 
Pa.,  has  been  retained  by  Massillon,  O,  to  make  plans  and 
specifications  for  a  new  street  lighting  system,  the  present 
contract  expiring  in  April,  1910. 

A.  R.  Hirst,  state  highway  engineer  under  the  Wisconsin 
Highway  Commission,  with  offices  at  Madison,  Wis.,  is  chair- 
man of  the  committee  on  Forms  of  Specification  of  the  Na- 
tional Conference  on  Concrete  Road  Building,  which  will  be 
held  in  Chicago,  February  15,  1916.  Wisconsin  is  developing 
the  construction  of  good  roads,  and  Mr.  Hirst  is  a  large  fac- 
tor in  this  work.  Standardization  of  specifications  is  very 
desirable  and  this  committee  promises  a  valuable  report. 
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A  New  Light  Motor  Truck 

In  its  new  line  of  seven  chassis  sizes  of  commercial  vehi- 
cles for  1916,  the  Kissel  Motor  Car  Company  of  Hartford,  Wis., 
springs  a  surprise  in  the  announcement  of  a  new  %  to  1  ton 
worm  drive  truck  to  sell  for  $1,250. 

The  details  of  this  new  truck  are  given  out  for  the  first 
time  and  a  careful  examination  of  the  specifications  indicates 
an  unusual  value  that  is  declared  to  have  been  more  than 
realized  in  the  exhaustive  and  varied  road  tests  that  have  been 
place.  It  is  further  stated  that  this  model  is  being  produced 
in  quantity  and  is  ready  for  immediate  delivery  at  several  of 
the  company's  leading  agencies. 

The  worm  driven  rear  axle  is  of  David  Brown  construction, 
with  56-inch  track  and  39-inch  spring  centers.  The  worm 
wheel  and  differential  are  mounted  as  a  single  unit  in  a  cast 
steel  carrier  placed  in  the  center  housing  of  the  axle.  The 
weight  of  the  truck  is  carried  on  heavy  steel  tubes.  In  the 
lower  part  of  the  axle  housing  is  a  spacious  oil  reservoir. 
An  automatic  oil  level  and  filter  plug  assures  constant  lubrica- 
tion of  all  bearings.  The  axle  can  be  disassembled  and  again 
assembled  without  removing  it  from  under  the  truck. 

The  engine  is  a  powerful  Kissel-built  32-horse-power  four- 
cylinder  motor  with  bore  of  3%  and  stroke  of  5'_,  in.  It  is  cast 
en  bloc.  The  motor  bearings  are  of  the  highest  quality  of  white 
bearing  metal,  steel-backed  and  babbitt  lined.  The  valves  are 
of  special  gage  steel,  tightly  enclosed  in  compartments  that 
are  proof  against  oil  and  dust.  The  valve  covers  are  quickly 
removable. 

The  cam  shaft  is  an  integral  forging  of  high  grade,  scienti- 
fically hardened  and  mounted  on  extra  large  bearings.  The 
construction  allows  ready  removal  of  the  shaft  without  dis- 
turbing the  bushings. 

The  crank  case  is  built  in  halves,  the  lower  section  re- 
movable without  disturbing  any  other  part.  The  crank  shaft 
is  an  extra  large  and   heavy   drop   forging  mounted   on   high 


quality   steel-backed    and    babbitt-lined    bearings.      All    motor 
parts  are  thoroughly  protected  from  mud  and  water. 

Lubrication  is  by  the  perfected  splash  system,  a  constant 
parts  are  thoroly  protected  from  mud  and  water, 
the  oil  basin.     A   positively  driven  pump   forces  oil   through 
tubes  to  a  trough  passing  under  each  of  the  connecting  rods. 
Oil  is  strained  each  time  it  enters  the  pump. 

Carburetion  is  by  a  highly  efficient  special  carburetor  of 
Kissel  design  and  Stromberg  manufacture,  mounted  high  to 
promote  accessibility.  The  carburetor  is  fed  by  the  Stewart- 
Warner  vacuum  system,  which  guarantees  a  uniform  and 
always  dependable  flow  of  fuel,  does  away  with  all  the  well- 
known  deficiencies  of  pressure  and  gravity  feeds  and  promotes 
gasoline  economy. 

The  clutch  is  a  cone  type,  leather  faced  and  with  adjustable 
spring  inserts  that  allow  unusually  easy  and  gradual  engage- 
ment. It  is  readily  reached  for  adjustment  through  the  floor 
of  the  truck,  without  disturbing  any  other  unit.  Drop-forged 
and  heat-treated  I-beam  section  connecting  rods;  split  nut  and 
worm  type  steering  gear;  Mayo  or  Fedders  radiator;  center 
control  levers  and  hand  throttle;  foot  accelerator;  high  ten- 
sion magneto  ignition — these  are  notable  points.  The  entire 
power  plant  is  independently  suspended  at  three  points  and 
is  easily  removed. 

Both  foot  and  emergency  brakes  are  of  the  internal  ex- 
panding type  operating  on  rear  wheel,  the  former  by  means 
of  a  pedal,  the  latter  by  hand  lever.  They  are  equalized.  The 
transmission  is  connected  with  the  rear  axle  through  a  grease 
packed  spicer  universal  joint.  It  has  a  three  speed  gearset 
and  is  attached  by  bell  housing  to  motor.  The  differential  is  a 
large  bevel  gear  type. 

The  speeds  are  automatically  governed,  twenty  miles  being 
allowed  on  third  or  direct  drive,  five  on  first  and  ten  on 
second.  The  truck  has  a  turning  radius  of  twenty-five  feet. 
The   wheel   base  is   132   inches,   tires   optional — either   35x4M> 


KISSEL-KAR  as  used  by  the  Mil- 
waukee Public  Library  for  service  to 
branch  libraries  and  the  like. 
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pneumatic  or  34x3  front  and  34x4  rear,  solid.  The  wheels  are 
second  growth  hickory  of  special  commercial  vehicle  S.  A.  E. 
artillery  type. 

The  springs  are  semi-elliptic  both  front  and  rear  and  built 
of  special  alloy  steel,  the  front  spring  being  2%  inches  wide 
by  38  inches  long,  the  rear  1\k  inches  by  50  inches. 

A  standard  express  body  is  furnished  for  $150  additional  or 
special  bodies  are  built,  as  desired.  If  the  buyer  prefers  to 
have  the  body  built  by  a  local  body  builder,  blue  prints  are 
furnished  by  the  factory  on  request. 

The  material  used  and  the  mechanical  details  of  the  other 
six  models  of  Kissel  Kar  trucks  are  similar  to  the  %  to  1  ton 
truck,  except  that  the  1,000  pound  delivery  is  shaft  driven 
and  the  2V2  to  3,  3%  to  4,  and  G  ton  sizes  are  chain  driven, 
that  construction  being  considered  best  for  heavy  duty.  The 
1  to  1%  and  IY2  to  2  ton  trucks  have  the  David  Brown  worm 
drive  construction,  the  same  as  the  •%  to  1  ton. 


Digging  a  7-Foot  6-Inch  Sewer  Trench  in  Chicago 

The  W.  J.  Newman  Company  have  been  busy  of  late  with 
a  number  of  sewer  contracts  in  the  heart  of  Chicago. 

The  first  of  these,  which  was  started  on  August  2d  and 
completed  on  August  12th,  is  particularly  interesting  as  the 
contractor  proved  in  a  most  convincing  maner  that  it  was  pos- 
sible to  do  the  job  economically  and  advantageously  with  a  re- 
volving shovel,  many  predictions  to  the  contrary  notwith- 
standing. 

This  contract  called  for  the  construction  of  a  5-foot  6-inch 
circular  brick  sewer  on  Canal  street,  between  Fulton  street 
and  the  Chicago  River  and  Randolph  street,  a  distance  of 
2%  blocks. 

The  first  half  block  at  the  Fulton  street  end  was  dug  by 
hand  as  railroad  tracks  prevented  shovel   work   and   necessi- 
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BACK-FILLING  and   brick   work  in  progress.     Note 
back-filling  wagon  in  operation. 


tated  tunnelling.  The  remaining  two  blocks  to  Randolph 
street  were  dug  with  an  18-B  Bucyrus  revolving  shovel. 

This  shovel  was  mounted  on  traction  wheels  and  carried 
a  %-yard  dipper  on  a  dipper  handle  30  feet  in  length. 

The  truck  ran  from  14  to  20  feet  in  depth,  the  deeper  sec- 
tion on  the  Randolph  street  end.  The  width  was  7  feet,  6 
inches.  The  material  was  a  tough  blue  clay  with  occasional 
boulders,  a  hard  material  to  dig,  but  one  which  required  com- 
paratively little  planking.  The  shovel  gave  excellent  satisfac- 
tion and  made  an  average  advance,  according  to  J.  T.  Carroll, 
treasurer  of  the  Company  acting  as  superintendent  of  the  job, 
of  from  60  to  85  lineal  feet  per  100  hour  day. 

The  shovel  worked  on  a  set  of  platforms  straddling  the 
trench.  These  platforms,  six  in  all,  were  24  feet  long  by  36 
inches  wide.  They  were  made  of  two  12  by  12  inch  timbers 
24  feet  long  armore  don  the  inside  by  Vi  inch  plate.  These 
were  separated  by  another  12  by  12  inch  timber  14  feet  longo 
with  the  center  cut  away  fr  the  insertion  of  steel  straps  on 
which  is  hung  a  ring  for  handling. 

The  method  of  handling  the  backfill  is  unusual  and  most 
successful.  Two  wagons  are  used,  designed  especially  for  the 
purpose,  by  Mr.  Newman.  These  wagons  consist  of  an  ordi- 
nary wagon  truck  on  which  is  mounted  a  triangular  box,  the 
top  of  which  is  about  ten  feet  about  the  ground.  The  floor  of 
this  box  is,  in  effect,  a  chute  strting  at  the  top  on  the  out- 
side and  extending  at  an  angle  of  about  45  per  cent,  past  the 
side  of  the  wagon,  for  a  distance  of  about  3  feet.  The  pur- 
pose of  this  is  to  chute  the  material  into  the  trench.  This  side 
of  the  wagon  consists  of  a  door  hinged  at  the  top  controlled 
by  a  lever  beside  the  driver's  seat.  Each  wagon  has  a  capa- 
city of  3  cubic  yards. 

In  addition  to  these  two  wagons,  a  6-yard  Knox  truck  is 
used. 

Beside  the  shovel  crew,  there  are  four  men  in  the  trench, 
shaping  for  the  forms  and  handling  the  braces.  These  men 
assist  in  handling  th  platforms  in  moving  forward.  Two  men 
are  employed  on  the  backfill  tamping. 

The  two  brick  layers  are  assisted  by  three  passers  and  one 
man  carrying  mortar. 
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As  stated,  work  was  started  on  August  2d  and  completed 
on  August  12th,  five  days  being  lost  owing  to  rain,  which 
speaks  well  for  the  management 

The  shovel  was  operated  by  George  Tremblay,  craned  by 
Ned  Tremblay  and  fired  by  Martin  Cody.  Herb  Kent  was 
foreman. 


Truck  to  Deliver  Building  Materials 

The  accompany  photograph  shows  a  KisselKar  truck  used 

by  Miss  Astrid  S.  Rosing  in  the  delivery  of  building  materials. 

Miss  Rosing  is  the  only  woman  who  has  ever  had  the  courage 

to  engage  in  the  sale  of  clay  products.     She  reports  that  the 


truck  replaces  three  teams,  moves  faster  than  they  do  and 
saves  about  20  per  cent,  in  cost  of  delivery.  One  important 
value  of  the  truck  is  in  delivering  rush  orders  and  her  ability 
to  do  this,  due  to  her  own  energy  as  well  as  to  the  use  of 
the  truck,  is  adding  materially  to  the  volume  of  her  business. 


Chemical  Extinguishment  of  Fires  on  a  Large  Scale 

The  Pittsburg  Testing  Laboratory  has  made  a  technical 
report  on  the  Thomas  automatic  fire  extinguishing  system, 
from  which  the  following  extracts  are  taken: 

While  the  use,  as  a  fire  extinguisher,  of  powdered  bicar- 
bonate of  soda,  either  in  dry  form  or  dissolved  in  water,  is  not 
new,  these  arrangements  have  been  designed  only  to  use  on 
very  small  fires  which  were  just  starting.  The  quantities  of 
chemical  available  have  been  only  a  pound  or  two  of  the  pow- 
der, or  approximately  five  gallons  of  solution. 

The  Thomas  automatic  fire  extinguishing  apparatus  is  sup- 
plied with  1,000  to  1,500  pounds  of  bicarbonate  of  soda,  and  a 
device  for  feeding  this,  in  regulated  amount,  into  a  stream 
of  water  which  is  pumped  at  high  pressure  onto  the  fire.  In 
this  way,  the  fire  extinguishing  effect  of  plain  water  playing 
on  a  fire,  under  high  pressure  and  in  large  quantities,  is  greatly 
increased  by  the  chemical  action  of  bicarbonate  of  soda.  This 
chemical  action  consists:  First,  In  the  liberation  of  carbon 
dioxide  to  the  extent  of  26.2  per  cent,  of  the  weight  of  the  bi- 
carbonate of  soda.  Carbon  dioxide  smothers  the  flames  by  ex- 
cluding air.  Second,  the  liberation  of  water  to  the  extent  of 
10.7  per  cent,  of  the  weight  of  the  bicarbonate  of  soda.  This 
liberated  water  or  steam  checks  combustion.  Third,  the  coat- 
ing of  the  wood  or  other  material  which  is  burning  with  neu- 
tral sodium  carbonate,  which  checks  combustion.  Sodium  bi- 
carbonate contains  63.1  per  cent,  of  this  neutral  sodium  car- 
bonate. Fourth,  the  absorption  of  heat,  due  to  the  breaking 
up  of  the  bicarbonate  of  soda  into  its  chemical  constituents, 
has  a  marked  influence  in  checking  combustion. 

One  pound  of  bicarbonate  of  soda  contains  0.262  pounds  of 
carbon  dioxide,  which  would  be  liberated  by  heat.  The  gas 
begins  to  be  evolved  below  150  degrees  F.  Under  standard  con- 
ditions of  temperature  and  pressure  (32  degrees  F.  and  29.!) 
inches),  the  volume  of  this  available  carbon  dioxide  gas  would 


be  2.14  cubic  feet.    At  other  temperatures,  the  volumes  would 
be  as  follows: 

At     212  degrees  F.,  it  would  be     5.83  cubic  feet 
At     392  degrees  F.,  it  would  be     7.39  cubic  feet 
At     592  degrees  F.,  it  would  be     S.95  cubic  feet 
At     752  degrees  F.,  it  would  be  10.52  cubic  feet 
At     932  degrees  F.,  it  would  be  13. G5  cubic  feet 
At  1112  degrees  F.,  it  would  be  15.21  cubic  feet 
A  stream  of  water  amounting  to  350  gallons  per  minute, 
and  carrying  4  ounces  of  bicarbonate  of  soda  per  gallon,  would 
deposit  on  the  burning  material  87.5  pounds  of  bicarbonate  of 
soda,  which  would  liberate,  below  752  degrees  F.,  87.5  by  10.52, 
or  920.5  cubic  feet  of  carbon  dioxide  gas,  an  amount  sufficient 
to  smother  a  very  large  fire.     This  quantity  of  gas  would  en- 
tirely fill  a  room  10  by  10  by  9  feet,  but  fire  is  extinguished 
when  the  percentage  of  carbon  dioxide  in  air  rises  to  approxi- 
mately 15  per  cent,  so  that  fire  in  a  much  larger  space  than 
the  one  mentioned  above  would   be  extinguished  by  the  air- 
excluding  power  of  the  carbon  dioxide  which  is  liberated  from 
the  chemical,  applied  for  the  brief  space  of  one  minute. 

From  the  87.5  pounds  of  bicarbonate  of  soda  there  would 
be  liberated  9.4  pounds  of  water,  as  water  vapor  or  steam. 
This  would  act  with  the  carbon  dioxide  gas  in  quenching 
the  fire. 

There  would  be  applied  to  the  surface  of  the  burning  ma- 
terial in  one  minute,  55.2  pounds  of  neutral  sodium  carbonate, 
which  would  tend  to  seal  the  pores  of  the  burning  material 
from  which  combustible  gases  were  issuing.  It  would  also 
hinder  or  prevent  the  continued  burning  of  the  combustible 
material  at  the  surface. 

Finally,  the  absorption  of  heat  by  the  decomposing  bicar- 
bonate of  soda  would  be  a  very  considerable  factor  in  lower- 
ing the  temperature  of  the  burning  material  below  the  com- 
bustion point.  This  makes  five  important  factors  in  the  op- 
eration of  the  system:  Quenching  by  water;  smothering  by 
the  carbon  dioxide  gas;  smothering  by  the  water  vapor  lib- 
erated by  the  chemical  force;  sealing  and  fireproofing  effect 
of  the  solid,  non-volatile  chemical;  chilling  effect  caused  by 
the  heat  absorption  when  the  bicarbonate  of  soda  is  broken 
up  by  the  heat;  which  explain  the  high  fire  extinguishing  effi- 
ciency of  the  apparatus. 

The  apparatus  includes,  not  only  the  rolling  stock  and  mo- 
tive power  to  transport  it  to  the  fire,  but  also  pumps  and  chem- 
ical feeding  device,  making  its  efficiency  independent  of  a 
high  pressure  water  supply.  Water  may  be  pumped  from  a 
river,  pond  or  well  in  a  place  where  there  is  no  water  supply. 
The  Thomas  Automatic  Fire  Engine  Co.,  8  East  Broad 
street,  Columbus,  Ohio,  are  the  makers  of  the  apparatus  and 
will  give  full  information  about  it. 


Trucks  Used  on  Tunnel  Job 

The  illustration  herewith  shows  steam  shovel  and  motor 
trucks  as  used  in  the  construction  of  the  Twin  Peaks  Tunnel, 
City  of  San  Francisco.  This  tunnel,  which  will  cost  in  the 
neighborhood  of  $4,000,000  will  have  an  arched  roof  extend- 
ing 15  feet  above  a  30-foot  floor,  runs  2V2  miles  thru 
the  hills.  It  opens  up  for  settlement  some  of  San  Francisco's 
most  beautiful  territory  and  will  be  the  main  artery  of  travel 
between  the  city  and  the  territory  to  the  south. 

The  cost  of  drayage  is  averaging  26c  per  cubic  yard  as 
against  63c  per  cubic  yard  with  horses.  The  net  saving  will 
exceed  $50,000.  The  average  yardage  removed  per  day  of  16 
working  hours,  two  shifts,  has  been  1,000  cubic  yards  pit 
measurement,  but  as  high  as  1,600  yards  have  been  handled 
between  the  tunnel  and  the  dump,  3%  miles  distant.  Wet 
weather  interfered  seriously  during  March  and  April,  but 
continuous  service  was  given  at  all  times. 
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The  program  of  public  exercises  held  during 
the  exhibition  included  addresses  on  city  planning, 
housing,  shade  trees,  harbor  development,  belt 
railroads,  streets  and  roads,  fire  prevention,  parks, 
playgrounds  and  municipal  buildings. 


The  undertaking  will  require  three  years.  Goodrich  Wire- 
less Tires  are  on  most  of  the  trucks  engaged  on  this  work. 

The  illustration  shows  a  Standard  truck  in  the  service.  Its 
ability  to  turn  within  the  narrow  confines  of  the  tunnel;  the 
rapidity  with  which  it  receives  and  discharges  its  load  and  the 
short  space  of  time  it  takes  it  to  deliver  its  five  tons  of  earth 
to  the  various  places  where  it  is  used  for  filling  in  and  other 
work  is  effecting  a  big  saving  for  the  contractors. 


Fire  Prevention  Exhibition  at  Boston 

An  exhibit  of  Are  prevention  apparatus  was  held  at  the 
State  House,  Boston,  Mass.,  November  12-20,  in  connection 
with  the  Metropolitan  City  Planning  Exhibition  for  City  and 
Town  Advance. 

The  following  were  the  exhibitors  and  their  exhibits:  Gen- 
eral Fire  Extinguisher  Co.,  Boston:  Knight  &  Thomas,  Boston, 
fire  extinguishers;  Roofing  Association  of  Massachusetts,  in- 
cluding Simpson  Bros.,  F.  W.  Bird  &  Son,  Waldo  Bros,  and 
Standard  Paint  Co.,  patent  shingles  and  roof  wares;  Maine 
Slate  Co.,  Monson,  Mass.,  specimen  roof  slates;  Pennsylvania 
Metal  Co.,  Boston,  sheet  metal  for  garages  and  tin-clad  doors; 
United  States  Steel  Co.,  tables  and  furniture:  Laundry  &  Fire- 
proofing  Co.,  Lynn,  Mass.,  fireproofed  stage  hangings;  Albion 
Ferguson  Co.,  Cincinnati,  patent  fire  escape  for  schools:  H.  W. 
Johns-Man ville  Co.,  asbestos  materials  and  extinguishers:  E. 
Van  Xoorden  &  Co.,  Boston,  wire-glass  windows;  Sexton  Can 
Co.,  Boston,  safety  gasoline  and  oily  waste  cans;  Flexner- 
Taylor  Co.,  Boston,  fireproof  nail  course;  McNutt  Can  Co.,  New 
York,  safety  cans;  Pyrene  Fire  Extinguisher  Co.,  Boston,  fire 
extinguishers,  cans,  etc.;  Badger  Fire  Extinguisher  Co.,  Boston, 
extinguishers;  Kenslea  Fire  Alarm  Co.,  Watertown,  Mass.,  fire 
alarms  for  schools;  Standard  Oil  Co.,  New  York,  safety  lamps, 
lanterns  and  heaters:  Rhode  Island  Supply  &  Sprinkler  Co., 
Providence,  R.  I.,  specimen  sprinkler  heads. 

At  the  request  of  Prevention  Commissioner  O'Keefe,  Fire 
Commissioner  Grady,  of  Boston,  installed  a  sample  fire  alarm 
box.  which  was  used  in  demonstrating  the  proper  manner  of 
ringing  in  an  alarm. 

The  city  planning  exhibits  included  housing  plans  and 
photographs,  diagrams  indicating  health  conservation  work, 
water  works  plans,  recreation  measures,  and  demonstration  of 
a  project  for  a  model  city  in  the  southern  suburbs  of  Boston, 
in  commemoration  of  the  three  hundredth  anniversary  of  the 
settlement  of  Massachusetts  Bay. 


The  Carbic  System  of  Lighting 
We  are  illustrating  an  approved  form  of  Car- 
bic Flare  Light,  as  used  in  fire  departments,  street 
work  and  general  contracting  service. 

This  type  consists  of  three  parts:  tank,  gas 
bell  and  cake  holder,  as  illustrated.  These  lights 
operate  automatically  and  require  no  attention 
for  continuous  operation  other  than  recharging. 
After  once  charged  and  ready  for  operation  no  ad- 
ditional water  is  required  during  the  entire  run, 
which  is  not  the  case  with  ordinary  carbide 
lights.  The  gas  pressure  in  the  Carbic  torches  re- 
mains uniform  thruout  their  operation,  and  there 
are  no  pumps  or  moving  parts  employed  in  con- 
nection with  this  system  to  maintain  the  pressure. 
The  Carbic  system  generates  gas  at  an  abso- 
lutely uniform  rate  and  at  no  time  can  excessive 
and  wasteful  over-generation  occur.  The  use  of  Carbic  per- 
mits the  intermittent  use  of  light,  and  when  shut  off  before 
exhausting  the  Carbic  in  the  cake  holder,  the  charge  remain- 
ing may  be  left  in  the  machine  any  reasonable  length  of  time 
for  later  use  without  appreciable  loss  from  after-generation, 
which  is  inherent  in  other  systems. 

A  special  type  is  designed  for  the  use  of  fire  depart- 
ments and  others  requiring  a  compact,  light  weight  generator 
capable  of  reflecting  a  powerful  long-beam   light.     This  type 
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BEADY    FOR    CHARGING. 
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is  so  constructed  that  it  can  be  carried  in  the  hand  or  on  the 
back  and  has  the  special  swivel  joint  arrangement  which 
allows  the  user  to  swing  the  reflector  to  any  angle  and  direct 
the  light  in  any  desired  direction. 

In  order  to  prevent  any  splashing  of  water  from  the  top 
of  the  machine  when  it  is  being  .moved  or  carried  it  has  been 
supplied  with  a  tight  cover,  which  is  quickly  removed  and 
easily  fastened  in  place.  A  novel  side  vent  arrangement 
eliminates  the  possibility  of  the  forming  of  gas  pressure  and 
insures  the  safety  of  this  device  at  all  times.  One  of  the 
most  desirable  features,  that  is  well  to  be  remembered  in  con- 
nection with  this  light,  Is  its  ability  to  penetrate  fog,  smoke 
and  steam.  The  Carbie  system  is  controlled  by  the  Carbic 
Manufacturing  Co.,  Duluth,  Minn. 


The  Ford  First  Aid  Chemical 

The  Hallock  Engineering  Co.,  Cleveland,  Ohio,  is  mounting 
a  standard  chemical  fire-fighting  equipment  on  a  Ford  chassis, 
which  unit  is  intended  to  serve  not  only  as  low-cost  and  effi- 
cient motor-driven  apparatus  for  small  villages  and  towns 
where  insurance  rates  are  usually  high  because  of  fire  risk,  but 
also  as  first  aid  apparatus  and  chief's  cars  of  larger  cities. 
This  unit  also  serves  as  motor  equipment  for  fire  houses  lo- 
cated in  the  outlying  districts  of  large  cities. 

MOTIVE   EQUIPMENT. 

The  motive  equipment  consists  of  standard  Ford  chassis, 
complete  with  muffler  cut  out,  rebound  check  springs,  brass 
bar  bumper  and  fitted  with  oversize  non-skid  tires  (all 
around).  Special  body  mounting  with  upholstered  driver's 
seat  with  two-men  capacity,  step  on  rear  with  one-man  ca- 
pacity. All  necessary  brackets  and  fittings  for  chemical  ap- 
paratus, ladders,  lighting  equipment,  etc.  Wheels,  hood  and 
special  body  painted  in  department  red.  Complete  tool  equip- 
ment, for  car  and  apparatus,  comprising  pump,  wrenches,  screw 
driver,  oil  cans,  pliers,  etc.  Metal  tool  box  mounted  on  run- 
ning board  and  additional  tool  carying  capacity  in  special  box 
under  driver's  seat.  Twelve-inch  electric  head  lights  and  elec- 
tric tail  light  for  driving,  in  addition  to  special  lighting  equip- 
ment. Nine-inch  gas  searchlight,  adjustable  to  any  position, 
dash  mounted,  fitted  with  thirty-hour  gas  tank. 

FIRE-FIGHTING  EQUIPMENT. 

The  fire-fighting  equipment  consists  of  one  35-gallon  pol- 
ished copper  chemical  tank,  of  standard  approved  type,  with 
acid  receptacle,  agitator,  washout  spud,  overflow  valve  and 
pipe,  %-inch  polished  brass  single  by-pass,  including  pressure 
gage,  controlling  valves,  water  hose  connections,  etc.  Two 
hundred  feet  of  %-inch  4-ply  red  rubber  chemical  hose  in  50- 
foot  sections,  complete  with  expansion  ring  chemical  hose 
couplings.  One  hose  basket,  fitted  with  polished  brass  ends, 
rollers  and  corners,  with  capacity  for  200  feet  of  chemical 
hose.  Two  3-gallon  polished  copper  hand  chemical  fire  ex- 
tinguishers, with  holders  and  mounting  brackets.  Sixteen-foot 
"Steelback"  extension  ladder,  in  9-foot  lengths,  painted  and 
varnished  and  slung  in  brackets.  One  %-inch  polished  brass 
chemical  shut-off  nozzle  of  standard  type.  One  extra  acid  re- 
ceptacle for  35-gallon  chemical  tank.  One  soda  cannister  to 
hold  charge  for  35-gallon  chemical  tank.  One  canvas  soda  bag. 
Eight-foot  pike  pole  or  fire  hook,  with  mountings.  Six-pound 
fire  ax,  with  mountings.  Eight-pound  steel  crowbar,  with 
mountings.  Two  Dietz  Fire  King  oil  lanterns,  enameled  red, 
with  copper  founts,  fitted  with  lantern  brackets. 

FIRE    HOSE   TRAILER. 

A  water  hose  trailer  is  also  furnished,  with  a  patented 
short-turn  gear  arranged  so  that  both  front  and  rear  wheels 
turn  in  the  tracks  of  the  rear  automobile  wheels.  The  four 
30-inch  wheels  have  artillery  hubs,  lM-inch  spokes,  1 14-inch 
wood    rims   with    I'/i-inch    channel.      The   body,    which    has   a 
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carrying  capacity  of  1,000  to  1,200  pounds,  is  sufficient  to  pro- 
vide for  tiansportation  of  several  lengths  of  water  hose,  ad- 
ditional men  and  extra  equipment.  This  body  measures  6% 
fe<  t  long  by  10  inches  wide,  outside  measurements;  7%-inch 
side  panels,  drop  endgate,  5-inch  flare  boards  on  each  side  and 
front;  flareboards  are  removable. 

The  coupling  between  the  trailer  and  automobile  is  ar- 
ranged so  that  trailer  can  be  detached  instantly  by  the  driver 
by  pressure  on  floor-board  pedal  in  front  of  driver's  seat  on 
chemical  car.  It  requires  but  a  moment's  time  to  attach  or 
detach  the  trailer.  Trailer  will  trail  backwards  as  safely  as 
forwards  and  cannot  be  upset,  owing  to  the  peculiar  construc- 
tion of  the  gear.  Weight  of  complete  trailer,  530  pounds. 
Height  from  street  to  top  of  floor,  2G  inches. 


Motor  Truck  Catch  Basin  Cleaning 

The  city  of  Pawtucket,  R.  I.,  has  devised  a  plan  whereby  a 
three-ton  Standard  truck,  made  by  the  Standard  Motor  Truck 
Company,  Detroit,  does  the  work  of  six  horse  carts  and  twelve 
men  in  cleaning  out  the  catch  basins  of  the  city.  Not  more 
than  three  men  are  required  to  work  the  truck  and  accom- 
plish the  same  results. 

The  chassis  does  not  differ  materially  from  that  regularly 
supplied  by  the  maker.  The  body  was  built  by  the  Monahan 
Vehicle  Company,  Providence,  R.  I.,  anil  embodies  some  of 
the  ideas  presented  by  Commissioner  Gill.  The  entire  outfit 
is  designed  to  lower  buckets  into  the  sewer  basin,  there  to  be 
tilled  and  then  hoisted  and  dumped  into  the  body  of  the 
vehicle.  When  the  latter  is  filled,  the  machine  is  arranged  to 
dump  the  entire  load  in  forty  seconds,  so  that  there  is  a 
material  saving  in  time,  as  well  as  labor. 

Directly  back  of  the  driver's  seat  is  a  two-horse-power 
single-cylinder  auxiliary  engine,  geared  to  a  hoisting  drum 
from  which  a  cable  is  run  thru  the  center  of  the  crane  and 
over  pulleys  on  the  arm.  This  engine  draws  its  fuel  supply 
from  the  same  source  as  the  regular  motor  which  propels  the 
truck,  and  the  exhaust  is  arranged  to  communicate  with  the 
muffler.  The  water  circulation  is  connected  with  the  radiator, 
so  that  the  two  engines  utilize  practically  the  same  system. 
At  the  front  of  the  body  is  an  hydraulic  hoist  for  dumping 
the  load,  this  comprising  a  long  cylinder  with  a  piston  forced 
upward  by  oil  from  a  gear  pump,  which  is  driven  by  a  con- 
nection   in   the   transmission    case. 
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The  mechanical  details  were  worked  out  by  James  Nesbit, 
who  is  in  charge  of  the  motor  apparatus  utilized  by  the  de- 
partment of  public  works. 


Cement  Gun  Construction 

We  are  illustrating  type  N-2  Cement-Gun  as  recently  used 
on  the  repair  of  the  city  of  Nashville,  Tenn.,  reservoir  and 
the  waterproofing  of  the  Elephant  Butte  dam,  New  Mexico. 

This  same  type  was  used  in  the  construction  of  the  Hos- 
pital for  the  Insane,  Whitby,  Ont. 

In  the  cement  gun  process,  since  hydration  takes  place  dur- 
ing the  application  of  the  mortar,  the  cement  is  in  its  final 
resting-place  when  the  setting  process  begins,  and  there  is 
nothing  to  interrupt  that  continuity  of  hardening  recognized 
by  the  best  authorities  as  essential  to  strength  of  product. 

It  might  be  thought  that  a  considerable  quantity  of  mate- 
rial would  rebound  from  the  receiving  surface  and  that  this 
rebound  would  prove  a  serious  loss.  In  practice,  however,  it 
has  been  found  that  while  a  certain  proportion  of  the  projected 
material  does  rebound,  the  rejected  material  consists  almost 
entirely  of  sand  and  water.  And  since  rebounding  sand  can  be 
used  again  by  drying  out,  no  loss  of  .material  need  be  sustained 
from  rebound.  Furthermore,  it  has  been  demonstrated  con- 
clusively that  this  apparent  loss  by  rebound  is  in  effect  a  bene- 
ficial factor,  it  being  a  natural  and  selective  fore-runner  of  a 
dense  and  homogeneous  mass. 

The  cement  gun  discharges  the  mortar  with  a  nozzle 
velocity  equivalent  to  a  pressure  head  of  35  pounds,  so  that 
the  cementitious  material  impinges  with  considerable  force 
upon  the  surface  to  be  coated,  penetrates  intimately  the  sur- 
face irregularities,  and  so  insures  an  almost  perfect  adhesion. 


A  cement  gun,  similiar  in  principle  to  the  type  illustrated, 
was  used  in  the  waterproofing  of  the  Pavonia  Avenue  Station 
of  the  Hudson  and  Manhattan  Railroad  in  Jersey  City,  N.  J. 
Hudson  River  silt,  which  is  a  finely  pulverized  clay  with  a 
considerably  larger  portion  of  silica  than  ordinary  clay,  was 
dried  and  mixed  with  equal  proportions  of  Portland  cement, 
applied  through  the  medium  of  a  cement  gun  as  a  heavy 
coating  on  every  portion  of  exposed  timbering  and  lagging  in 
the  tunnel.  This  produced  a  layer  of  impervious  plaster  about 
two  inches  thick  against  which  the  concrete  lining  of  the 
tunnel  was  placed.  The  method  was  proved  successful,  the 
station  structure  being  practically  dry  under  an  extreme  head 
of  salt  water. 


Making  the  Diaphragm  Pump  Equal  to  the  Engine 
The  new   Atlantic   diaphragm  pump   has   been   vastly   im- 
proved by  improving  the  pump  and  its  connections  with  the 
engine   so   that   the   pump   is   made   equal   to   the   engine   in 
efficiency. 

The  old  4-inch  diaphragm  pump  sometimes  splashed.  It 
was  found  by  experimenting  that  the  splashing  was  largely 
due  to  the  fact  that  the  upper  valve  was  fixed  on  one  side  and 
when  the  valve  returned,  it  slapped  the  water  in  such  a  way 
as  to  splash  it  over  the  top  of  the  pump.  Therefore  a  vertical 
valve  was  designed,  which  rises  clear,  allowing  the  water  to 
escape  on  all  sides.  In  making  this  improvement,  another 
thing  was  acomplished,  which  is  much  more  important,  that  is 
to  say,  it  was  found  that  the  freedom  of  action  in  the  valve 
increased  the  capacity  of  the  pump  to  nearly  double  that  of 
the  pump  with  the  fixed  valve.  The  best  results  from  the 
the  earlier  pump  gave  100  gallons  of  water  a  minute;  the 
numo  with  the  new  valve,  under  the  same  conditions,  gives 
189  gallons  of  water  per  minute.  The  improvement  is  very 
clearly  shown,  as  the  pump  is  now  made,  in  a  drawing  on  the 
back  inside  cover,  which  will  appeal  to  the  contractor  as  show- 
ing a  very  efficient  pump  of  this  sort. 

Other  new  feature  in  Atlantic  engines  and  pumps  are  shown 
in  pamphlet  B-l  of  the  Harold  L.  Bond  Co.,  383-391  Atlantic 
Avenue,  Boston,  Mass.,  who  are  old  and  well-established  manu- 
factureds  of  many  time  and  labor-saving  specialties  for  con- 
tractors, municipalities  and  corporations. 


The  Ross  Precision  Computer 

The  Ross  precision  computer  is  a  new  multiplier-and-divider 
of  unusual  precision.  It  solves  problems  like  S79.65-|-72.638-f- 
74.769=854.58, — with  an  accuracy  of  5  figures,  i.  e.  to  an  ulti- 
mate accuracy  of  1/1000  of  1  per  cent.,  or  1  in  100,000.  It  is 
100  times  as  accurate  as  the  slide-rule; — if  a  slide-rule  were 
made  100  feet  long  and  graduated  with  spaces  no  greater  than 
the  ordinary  10-inch  rule,  it  would  still  be  less  accurate  than 
the  precision  computer. 

It  consists  of  a  graduated  dial  rotating  under  a  slotted 
cover,  a  floating  guide,  and  a  slide* mounted  at  the  right  of 
the  slot.  The  dial  carries  a  scale  of  numbers  reading  to  5 
significant  figures  turnout,  like  24364,  67342,  99893.  The  slide 
carries  a  miniature  of  the  dial  scale,  reading  to  3  figures,  and 
co-operates  with  the  dial,  checks  and  points  out  the  precise 
answer,  and  locates  its  decimal  point.  For  instant  approxi- 
mate results  the  slide  alone  may  be  used,  much  more  directly 
and  simply  than  the  ordinary  slide-rule. 

To  multiply  and  divide  any  series  of  numbers,  it  is  only 
necessary  to  set  each  number  in  succession  under  the  reading 
line  in  the  slot;  when  the  last  number  has  been  set  the  answer 
appears,  also  under  the  slot-line.  Powers,  roots  and  complex 
expressions  may  be  solved  by  the  computer  with  great  rapidity 
and  precision. 

At   the  left  of  the  slot  is  a  scale  of  equal  parts;— it  co- 
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The  Story  of 
Columbia  Street — 


Columbia  Street,  Cambridge,  Mass. 
"Tarvia-X'\   1909. 


Seven  years  ago  this  street  was  re-surfaced 
with  2' 2  inches  of  new  stone  and  "Tarvia- 
X".  The  work  was  crudely  done  judged  by 
modern  standards,  but  nevertheless  has 
proved  an  excellent  investment  for  the  city 
of  Cambridge. 

It  affords  a  peculiarly  difficult  test,  for  the  street 
is  only  22  feet  wide  and  carries  a  concentrated 
traffic  of  4,000  to  6,000  vehicles  per  day,  giving 
probably  the  heaviest  traffic  per  foot  in  width 
endured  by  any  street  of  the  kind  in  the  United 
States.  In  comparison  with  the  traffic  the  an- 
nual maintenance  expense  is  insignificant,  con- 
sisting simply  of  a  coat  of  "Tarvia-B"  applied 
once  a  year. 

What  the  city  authorities  think  of  Tarvia  is 
evident  by  the  large  extensions  of  Tarvia  work 
that  have  been  made  yearly  in  Cambridge. 

The  use  of  "Tarvia-X"  in  the  original  re-sur- 
facing work  added  little  to  the  cost  of  the  job 


but  added  six  years  to  the  life  of  the  road,  for 
plain  macadam  with  its  tender,  quickly-abraded 
surface  would  have  worn  out  within  a  single 
season  under  such  traffic  and  the  dust  nuisance 
would  have  been  acute. 

In  other  words,  by  using  Tarvia  as  a  binder  the 
re-surfacing  job  has  already  lasted  seven  times 
as  long  as  it  would  otherwise  have  lasted  and  it 
has  not  worn  out  yet. 

"Tarvia-X"  is  a  viscid  coal  tar  preparation 
which  is  applied  hot.  It  is  inherently  proof 
against  water  and  frost  and  has  great  bonding 
power.  It  encloses  the  stone  in  a  tough  matrix 
and  makes  the  road  automobile-proof. 

"Tarvia-B"  is  a  lighter  grade  which  is  applied 
cold  at  a  very  low  cost  per  square  yard. 

There  is  a  grade  of  Tarvia  and  a  Tarvia  specifi- 
cation for  every  macadam  road  problem. 

Illustrated  booklet  on  request. 


Special  Service  Department 

This  company  has  a  corps  of  trained  engin-  If  you  W;U  write  to  the  nearest  office  re- 

eers  and  chemists  who  have  given  years  of  garding   road    problems  and  conditions  in 

study  to  modern  road  problems.  B  .   .    .         ,  ...  . 

„,    '    ,   .         ...  r  .      ,     .  ,  your  vicinity,  the  matter  will  have  prompt 

I  he  advice  of  these  men  may  be  had  for  ' 

the  asking  by  anyone  interested.  attention. 
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operates  with  a  similar  scale  at  the  rim  of  dial  to  give  directly 
5-place  logarithms  and  anti-logarithms.  This  abviates  finger- 
ing pages  of  tables,  mental  interpolations,  errors,  and  forms. 
in  fact,  a  complete  graphic  table  of  5-place,  interpolated,  loga- 
rithms. Trigonometric  calculations  made  with  the  precision 
computer  give  an  accuracy  of  3  to  5  seconds  of  arc.  On  the 
ordinary  slide-rule,  the  distance  between  two  graduations,  98 
and  99,  is  1  46  inch,  and  the  distance  between  the  same  two 
graduations  on  the  computer  is  2%  inches. 

The  system  of  graduations  is  uniform  thruout  and  ex- 
tremely simple,  like  a  10-to-the-inch  scale.  The  graduations 
are  clear  and  open,  obviating  eye-strain  and  use  of  magnifiers. 
Anyone  may  use  the  precision  computer  at  first  sight,  without 
any  previous  preparation,  by  merely  following  the  succinct 
directions  given  on  the  face  of  the  instrument.  The  use  of 
the  instrument  does  not  require  any  knowledge  of  mathematics 
or  logarithms,  it  reads  as  plainly  as  a  clock-dial  or  a  foot  rule. 
Proficiency  can  be  obtained  in  a  few  hours. 

The  precision  computer  combines  the  accuracy  of  5-place, 
interpolated,  logarithms,  with  the  speed  and  convenience  of  a 
slide-rule,  without  the  drawbacks  of  either.  Its  accuracy  is 
ample  for  all  precise  engineering  and  statistical  calculations. 
Those  familiar  with  the  slide-rule  will  marvel  at  the  great 
accuracy  attainable  with  the  precision  computer,  the  conveni- 
ence of  having  a  uniform  system  of  graduations  with  a  uni- 
form accuracy  thruout,  and  a  computer  that  gives  either  ap- 
proximate or  precise  results,  as  desired. 

It  is  sold  by  The  Computer  Mfg.  Co.,  25  California  St.,  San 
Francisco,  Cal.,  at  $12.25  in  cloth  case  or  $13.75  in  round 
leather  case. 


New  Type  Lighting  Fixture 
The  lighting  fixture  illustrated  herewith  and  known  as  the 
"Dayway"  has  recently  been  produced  by  the  Luminous  Unit 
Company,  of  St.  Louis.  It  is  produced  in  two  forms,  one  for 
suspension  from  brackets,  mast  arms,  cross  spans,  stems,  etc., 
the  other  for  mounting  on  ornamental  or  plain  post.  Either 
of  the  types  is  supplied  with  a  partially  clear  and  partially 
diffusing  glass  enclosing  bowl  which  encloses  the  lamp,  afford- 
ing optical  protection  as  well  as  mechanical  protection  to  the 
lamp.  This  bowl  is  supplied  as  optional  equipment,  the  dis- 
tribution characteristics  being  approximately  the  same  in 
cither  case.  Exposed  or  concealed  wiring  may  -be  used  with 
either  type  of  fixture  as  duct  space  is  provided  in  the  support- 
ing structure  as  well  as  arrangements  for  mounting  insulators. 
Constructional  features  of  this  new  unit  are  of  particular 
interest  in  view  of  the  fact  that  a  consistent  effort  has  been 
made  to  produce  a  unit  which  will  not  only  be  highly  efficient, 
but  which  will  be  virtually  indestructible  under  any  service 
conditions. 

The  reflector  and  cap   are   of  vitreous   china   of   sufficient 
weight  to  resist  a  heavy  blow  without  breaking,  thus  insuring 


them  against  accidental  or  intentional  blows  which  might  be 
inflicted.  Vitreous  china  is  absolutely  impervious  to  all  action 
of  the  elements,  sulphurous  fumes,  etc.,  and  is,  therefore,  vir- 
tually indestructible. 

All  metal  parts  used  in  the  construction  of  the  fixture  are 
of  pure  copper  or  bronze  of  heavy  gage,  sheeet  metal  or  cast, 
thus  insuring  extraordinarily  long  life  and  absolute  freedom 
from  corrosion. 

The  fixture  is  perfectly  ventilated,  two  holes  being  pro- 
vided in  the  top  of  the  neck  under  the  cap,  which  permits  of 
the  passage  of  a  current  of  air  for  cooling  the  lamp  up  along 
side  the  lamp  and  receptacle  and  out  under  the  cap,  this  allow- 
ing as  it  does  the  lamps  to  operate  at  their  normal  tempera- 
tures is  productive  of  long  life  in  the  lamps. 

All  emitted  light  is  directed  to  the  working  plane,  hence 
th  utilization  factor  is  high.  The  adaptability  of  this  unit 
to  lamps  of  high  candle  power  makes  it  possible  to  reduce  the 
number  of  units  normally  required  to  the  block. 

It  is  furnished  for  either  multiple  or  series  circuits.  When 
used  on  series  circuits  it  is  only  necessary  to  remove  burned 
out  lamp  to  renew  film  cutout,  no  part  of  socket  or  receptacle 
need  be  removed  as  is  normally  the  case  with  series  units. 

This  facilitates  lamp  renewals  in  case  of  burn  outs.  The 
only  change  necessary  for  adaptation  from  multiple  to  series 
circuits  is  to  change  the  center  contact  and  provide  each  unit 
with  a  series  adapter  which  fits  on  the  base  of  the  lamp,  there- 
fore, existing  multiple  systems  may  be  converted  at  any  time, 
to  series  system  at  a  very  low  cost  so  far  as  the  units  are 
concerned. 


Street  Cleaning  and  Sweeping  Machinery 

The  recent  street  cleaning  exhibit  in  New  York  City 
brought  together  many  machines  for  this  purpose. 

Perhaps  the  best  exhibit  was  that  of  the  Tiffin  Wagon  Co.. 
Tiffin,  Ohio,  who  showed  motor-drawn  and  horse-drawn  flushing 
machines,  automatic  and  pressure. 

The  Studebaker  Co.,  South  Bend,  Ind.,  showed  ash  and 
garbage  wagons,  street  sweepers,  sprinklers  and  flushers. 

The  Kindling  Machinery  Co.,  Milwaukee,  Wis.,  exhibited 
their  efficient  squeegee  street  washer  and  also  a  sand  spreader 
for  use  on  slippery  streets. 

The  American  Car  Sprinkler  Co.,  Worcester,  Mass.,  was  on 
hand  with  their  new  electric  car  flusher. 

The  Austin  Mfg.  Co.,  Chicago,  had  a  two-speed  sprinkler- 
sweeper  machine  and  an  oil  sprinkler. 

The  Universal  Road  Machine  Co.,  Kingston.  X.  Y.,  showed 
their  Reliance  sweeper,  which  is  one  of  the  standards  of  the 
market. 

Elgin  Street  Sweeper  Co.,  Elgin,  111.,  showed  their  sprinkler- 
sweeper-pick-up  motor-driven  machine,  which  sweeps  streets 
at  a  cost  of  12  cents  per  1.000  square  yards  swept. 

Knox  Motors  Co.,  Springfield,  Mass.,  were  there  with  a 
Knox  tractor  with  trailer. 
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BITULITHIC  KEYNOTES- 

SAFETY    COMFORT     ECONOMY 

Bitulithic  affords  comfort  to  automobile  owners. 
Bitulithic  prevents  skidding,  thus  giving  safety  to  automobiles. 
Bitulithic  is  best  and  is  economy  for  you  to  lay  as  it  will  outwear  all  inferior  bi- 
tuminous pavements  which  are  said  to  be  the  same  as 

BITULITHIC 


House  in  back  ground. 


STOP  AND  THINK- 


Does  it  not  occur  to  you  that  the  density  and  inherent  stability  of  the  Bitulithic 
— made  of  varying  sizes  of  stone  combined  with  bituminous  cement — is  the  pave- 
ment you  should  have,  and  the  one  the  city  will  save  money  on  in  the  end? 

It  is  worthy  of  your  consideration 

The  fact  that  over  300  cities  throughout  the  United  States  and  Canada  have 
adopted  Bitulithic  as  a  standard  construction  to  the  extent  of  over  2100  miles 
of  roadway  30  feet  wide  between  curbs. 

Specify  BITULITHIC— The  Best  by  Every  Test. 

Write  today  for  illustrated  booklets — 
a  postal  card  will  bring  them  to  you. 

Warren  Brothers  Company 

Executive  Offices:    BOSTON,  MASS. 


DISTRICT  OFFICES: 

NEW  YORK,  N.  Y.  CHICAGO.  ILL.  ROCHESTER.  N.  Y.  LOS  ANGELES.  CAL. 

50  Church  St.  10  S.  LaSalle  St.  303  Main  St.,  W.  926  Calif.  Bldg. 


NASHVILLE,  TENN. 
60G  Independent  Life  Bldg. 


RICHMOND,  VA. 
Virginia  Railway  &  Power  Bldg. 


PORTLAND,  ORE. 
Journal  Bldg. 
ST.  L00IS,  M0. 

Railway  Exchange  Bldg. 


PHOENIX,  ARIZ. 
204  Noll  Bldg. 
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Good  Roads  Machinery  Co.,  Kenneth  Square,  Pa.,  showed 
snow  plows,  and  Garford  motor  truck  with  snow  plow  at- 
tachment. 

Charles  Hvass  &  Co.,  509  East  Eighteenth  street,  New  York, 
showed  motor  power  flushers,  sprinklers  and  sweepers,  etc. 

Wirt  &  Knox,  York  and  Twenty-third  streets,  Philadelphia. 
Pa.,  showed  street  cleaning  hand  apparatus,  scrapers,  brushes, 
refuse  cans,  can  and  bag  carrier,  etc. 

General  Vehicle  Co.,  Inc.,  Long  Island  City,  New  York,  ex- 
hibited gasoline  electric  tractor. 

Merritt  Street  Sweeping  Machine  Co.,  523  East  Eighteenth 
street,  New  York,  exhibited  a  horse-drawn  street  sweeping  ap- 
paratus, using  brushes,  picking  up  the  sweepings  and  deposit- 
ing them  by  conveyor  in  cars. 

The  Model  Refuse  Collection  System,  Inc.,  61  East  Fourth 
street,  New  York,  explained  the  dustless  and  odorless  collec- 
tion system,  with  Ochsner  wagons  and  cans,  described  fully  in 
our  article  to  be  found  elsewhere  in  this  number. 

W.  W.  Harris,  45  Broadway,  New  York,  also  showed  a 
dustless  refuse  collection  system,  with  special  motor-drawn 
truck  and  dustless  cans. 

Leon  Altschul,  1000  Fox  street,  Bronx  Boro,  New  York, 
showed  metal  ash  and  cart  covers  to  be  attached  to  open  ash 
and  garbage  carts  to  prevent  dust  and  odors. 

George  B.  Marx,  204  Newell  street,  Brooklyn,  N.  Y.,  showed 
trailers  for  motor  tractors. 


Trade  Notes 

The  Indiana  Paving  Brick  Publicity  Bureau  is  composed 
of  eleven  manufacturers  of  vitrified  paving  brick  in  Indiana 
and  eastern  Illinois.  It  has  entered  upon  a  campaign  of  edu- 
cation and  publicity  which  includes  a  field  engineer,  news 
articles  and  advertisements  in  the  local  press,  and  all  other 
legitimate  methods  of  showing  the  builders  of  good  roads  and 
streets  and  those  paying  for  such  highways  the  advantages 
of  brick  as  the  wearing  surface. 

MacArthur  Concrete  Pile  &  Foundation  Co.,  11  Pine  street, 
New  York,  has  been  awarded  contracts  covering  concrete  pile 
foundations  for  the  following:  Grain  elevator,  Standard  Til- 
ton  Milling  Co.,  Alton  111.;  mill  building,  Paterson  Parchment 
Paper  Co.,  Passaic,  N.  J.;  factory  building,  Electric  Auto-Lite 
Co.,  Toledo,  O. 

W.  W.  Dixon,  the  originator  of  the  water-tight  flexible 
sewer  joint,  is  now  in  charge  of  the  pipe  joint  department  of 
The  Atlas  Company,  Lincoln,  N.  J.,  and  as  such  is  still  en- 
gaged in  promoting  the  use  of  G-K.  pipe  joint  compound. 
Infiltration  and  leakage  in  sewers  is  the  subject  of  a  pamphlet 
which  he  will  send  on  request. 

Yeoman's  Brothers  Company,  231  Institute  Place.  Chicago, 
111.,  have  taken  charge  of  the  sale  and  installation  of  the  well- 
known  Shone  pneumatic  sewage  ejectors  for  the  United  States 
and  Canada,  and  have  added  it  to  their  list,  which  includes 
centrifugal  ejectors,  bilge  pumps  and  other  lines  of  pumping 
machinery. 


Trade  Publications 

Leaflet  151  catalogs  the  outlet  boxes  and  covers  of  the 
Steel  City  Electric  Co.,  Pittsburg,  Pa. 

Carr-Mesh  is  the  title  of  a  64-page  booklet  of  the  Corru- 
gated Bar  Co.,  Buffalo,  N.  Y.,  descriptive  of  one  of  their  meth- 
ods of  concrete  and  plaster  reinforcement  and  support. 

The  Exposition  booklet  of  the  Solvay  Process  Co.,  and 
Semet-Solvay  Co.,  Syracuse,  N.  Y.,  is  a  handsome  showing  of 
Solvay  rust-resisting  paints  for  protecting  iron  and  steel. 

Solvay  stack  paint  is  the  subject  of  a  circular  of  the  Sol- 
vay Process  Co.  It  can  be  relied  upon  up  to  temperatures 
about  750  degrees  P. 


A  positively  locking  jointed  sewer  rod,  each  joint  with  or 
without  wheels,  is  illustrated  and  described  in  a  circular  dis- 
tributed by  W.  H.  Stewart,  1616  Locust  street,  St.  Louis,  Mo., 
who  also  sells  sewer  cleaning  machines. 

The  International  Motor  Co.,  New  York,  has  issued  a  most 
interesting  report  of  the  operation  of  Mack  trucks  in  the  war 
maneuvers  at  and  near  Plattsburg,  N.  Y.,  of  which  so  much 
was  published  during  the  summer. 

Bulletin  G,  No.  3,  of  The  Sanitation  Corporation,  New  York, 
fully  describes  the  use  of  the  Riensch-Wurl  screen  for  the 
clarification  of  sewage  and  trade  wastes. 

Grinnell  Automatic  Sprinkler  Bulletin  for  October  has 
been  received. 

Two  very  handsome  booklets  illustrate  the  manufacturing 
establishments  of  J.  &  C.  G.  Bolinders  at  Stockholm,  Sweden, 
and  elsewhere,  where  are  made  boilers,  steam  engines  and 
turbines,  oil  engines,  various  classes  of  machinery,  castings 
and  engineering  specialties,  and  the  application  of  crude  oil 
engines  as  auxiliary  power  on  sailing  vessels.  The  representa- 
tives in  this  country  are  the  Bolinders  Company,  30  Church 
street,  New  York. 

The  standard  specifications  for  Portland  cement  adopted 
by  the  American  Society  for  Testing  Materials  are  issued 
in  convenient  pamphlet  form  by  Robert  W.  Hunt  &  Co.,  En- 
gineers;  Main  Office,  Chicago,  111. 

Plants  for  washing  sand  and  gravel  are  described  in  much 
detail  in  a  book  issued  by  the  Raymond  W.  Drill  Company. 
Chicago,  which  also  contains  photographs  of  a  large  number 
of  plants  using  their  system. 

Kahn  building  products  for  railroad  structures  are  item- 
ized in  a  pamphlet  issued  by  the  Trussed  Concrete  Steel  Com- 
pany, Youngstown,  Ohio,  which  also  gives  photographs  of  many 
railroad  stations,  shops  and  other  buildings  and  bridges, 
trestles,  tunnels  and  tanks  in  which  they  have  been  used. 

Reo  Motor  Trucks,  especially  the -2-ton  Model  J,  are  the 
subject  of  a  pamphlet  issued  by  the  Reo  Motor  Truck  Com- 
pany, Lansing,  Mich. 

The  Berger  Manufacturing  Company,  Canton,  Ohio,  has 
issued  a  well-designed  booklet  on  concrete  reinforcing  and 
furring  plates. 

Farm  wagons  is  the  subject  of  Catalog  No.  600  of  the  Stude- 
baker  Corporation,  South  Bend,  Ind. 

The  "Chicago  Pneumatic''  Tool  Company  has  issued  Booklet 
No.  213,  describing  the  new  Simplate  flat  disc  valve.  This 
valve,  unlike  any  and  all  other  valves,  is  unique  and  dis- 
tinctive in  both  design  and  construction.  Its  chief  advantages 
are — that  it  is  simple:  that  its  plates  are  independent  in 
action,  one  of  another;  that  the  tension  of  the  springs  on  the 
inlet  and  discharge  valves  differs  according  to  the  density 
of  the  air  handled ;  and  lastly,  that  it  is  applicable  to  all  posi- 
tions and  conditions.  "Simplate"  valves  are  remarkably  sim- 
ple, since  they  have  independent  plates  and  springs,  and  a 
varied  opening,  according  to  speed.  At  low  speed,  one  plate 
acts;  at  high  speed,  all  operate;  hence,  the  action  is  ideal 
under  all  speed  conditions.  These  valves  are  silent  in  opera- 
tion at  all  speeds,  resulting  in  little  wear  and  long  life;  they 
are  equally  suited  to  high  and  low  pressure,  and  the  cost  for 
repairs  is  reduced  to  a  minimum;  they  insure  higher  mechani- 
cal and  volumetric  efficiencies  than  the  old-style  poppet  valves; 
they  assure  continuous  operation  under  the  severest  condi- 
tions; and  the  air  compressing  cylinders  are  simplified,  due 
to  the  absence  of  all  intricate  valve  operating  mechanism; 
the  valves  require  no  lubrication;  the  compressor  floor  space 
and  cost  of  installation  are  lessened  because  of  the  possibility 
of  getting  a  greater  capacity  from  a  given  machine  when 
operated  at  high  speed;  and  lastly,  the  valve  plates,  as  well 
as  all  other  parts  entering  into  the  complete  unit,  are  perfectly 
interchangeable. 
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MUNICIPAL    ENGINEERING 


Weavers  of  Speech 


Upon  the  magic  looms  of  the  Bell 
System,  tens  of  millions  of  telephone 
messages  are  daily  woven  into  a  mar- 
velous fabric,  representing  the  count- 
less activities  of  a  busy  people. 

Day  and  night,  invisible  hands  shift 
the  shuttles  to  and  fro,  weaving  the 
thoughts  of  men  and  women  into  a 
pattern  which,  if  it  could  be  seen  as  a 
tapestry,  would  tell  a  dramatic  story 
of  our  business  and  social  life. 

In  its  warp  and  woof  would  mingle 
success  and  failure,  triumph  and  trag- 
edy, joy  and  sorrow,  sentiment  and 
shop-talk,  heart  emotions  and  million- 
dollar  deals. 

The  weavers  are  the  70,000  Bell  op- 
erators. Out  of  sight  of  the  subscribers, 


these  weavers  of  speech  sit  silently  at 
the  switchboards,  swiftly  and  skillfully 
interlacing  the  cords  which  guide  the 
human  voice  over  the  country  in  all 
directions. 

Whether  a  man  wants  his  neighbor 
in  town,  or  some  one  in  a  far-away 
state;  whether  the  calls  come  one  or  ten 
a  minute,  the  work  of  the  operators  is 
ever  the  same — making  direct,  instant 
communication  everywhere  possible. 

This  is  Bell  Service.  Not  only  is  it 
necessary  to  provide  the  facilities  for 
the  weaving  of  speech,  but  these  facil- 
ities must  be  vitalized  with  the  skill 
and  intelligence  which,  in  the  Bell 
System,  have  made  Universal  Service 
the  privilege  of  the  milhons. 


American  Telephone  and  Telegraph  Company 
And  Associated   companies 


One  Policy 


One  System 


Universal  Service 


CONTRACTING  NEWS 


AUTOMOBILES.  FIRE  APPARATUS. 

Athens,  Term. — Purchase  of  chemical 
Are  wagon  being  considered.  John  W. 
Bayless,   n 

Cliampai.su.  111. — Installation  of  fire 
alarm  system  in  business  district  advo- 
cated. Probable  cost.  $10,000.  Fred  Loh- 
man.   city   engr, 

Foreign  Trade  Opportunity,  No.  18318  - 
Merchant  in  Spain  desires  lo  purchase  au- 
tomobiles and  motor  supplies  from  Ameri- 
can manufacturers,  on  his  own  account  or 
act  as  agent.  Correspondence,  Spanish 
preferred.  Further  information  may  be 
from  Bureau  of  Domestic  Com- 
''\  ashington,    I  >.   C. 

Indianapolis,  Ind. — Bids  "ill  he  opened 
for  auto  truck  to  be  used  in  road 
work.  Probable  cost,  $5,500.  Jas  Kervan. 
clirmn   lid.   of  Marion  co.  comnrs. 

Kokomo,  Ind. — Appropriation  will  be 
asked  in  spring  for  purchase  of  motor 
trucks.      Geo,    W.    Stidger.   mayor. 

Lakeland.  Fla.— Dec.  IS,  until  10  a.  m.. 
bids  will  he  received  for  additions  to  fire 
system,  including  1  quadruple  combination 
motor  fire  truck.  Certified  check,  10  per 
cent,  of  bid.  J.  R.  Boulware,  secy.  bd.  of 
bond  trustees. 

Nevada.  Mo. — Purchase  of  motor  fire 
truck  being  considered.  Bond  issue,  $5,500. 
Mr.   Dulin,  mayor. 

Omaha.    Neb. — Installation    of    fire    alarm 

telegraph    system   costing   about    $60, '.    in 

downtown  district  recommended  by  City 
Comnr.  Withnell.     Chas.   II.   Salter,   fire  chf. 

Pekin,  111. — Purchase  of  fire  truck  being 
planned.     Martin   Lohman,  city  c'k. 

Rochester,  X.  Y. — Purchase  of  tractor 
for  motor  truck  being  considered.  Mr. 
Hamilton,   fire  comnr. 

Springfield,  111. — Purchase  of  automobile 
fire  engine  to  cost  about  $9,900  being  con- 
sidered.    J,    Emil   Smith,   comnr.   of  finance. 

Wheaton,  111. — Purchase  of  fire  truck  ad- 
vocated.     H.    W.    Shryver.    maor. 


BRIDGES. 

BIDS    REQUESTED. 

Bloomington,  111. — Dec.  IS.  until  2  p.  in .. 
for  1  steel  bridge  in  Lexington  twp.  Mc- 
Lean co.  Estimated  cost,  $13,690.  R.  O. 
Edwards,  co.  highway  supt.,  Belleflower, 
111. 

Indianapolis,  Ind. — Dec.  15,  until  10  a.  m., 
for  construction  of  abutments,  pedestals, 
bridges,  columns  (flood  prevention  work) 
sooth  of  Washington  st.  Address  board  of 
public  works. 

Lansing.  Mich. — Dec.  9.  until  noon,  for 
trunk  line  bridge  No.  37  in  Wells  twp.,  and 
bridge  No.  50  in  Ada  twp.     Certified  cheik. 

5  per  cent,  of  bid.     Frank  F.  Rogers,  state 
highway  comnr. 

Phoenixville,  Pa. — Until  Dec.  11,  for  re- 
inforced concrete  bridge  over  Schuylkill 
river,  to  consist  of  4  piers.  10x45  ft.  B.  H. 
Davis,  consulting  engr.,  Whitehall  bldg., 
New  York  city. 

Sunbury,  Pa. — Until  Dec.  14,  for  175  ft. 
steel  truss  bridge.  Samuel  B.  Rambo,  supt. 
public  grounds  and  buildings,  Harrisburg, 
Pa. 

CONTRACTS  AWARDED. 

Kingsfield,  Me. — To  Saunders  Engineer- 
ing Co.,  Portland,  concrete  and  steel  bridge 
across  Carrabassett  river,  at  about  $15,000. 

Jefferson  City.  Tenn. — To  Virginia  Bridge 
and  Iron  Co..  Roanoke,  Va,,  steel  bridge 
over  Holston  river  near  Daviss  Ferry,  at 
about   $11,500. 

Joplin,  Mo. — Contract  awarded  Horton 
Concrete  Constr.  Co.,  Kansas  City,  for  via- 
duct on  N.  Main  St..  at  $1S,890. 

West    Chester,    Pa. — To   P.    J.    McCormick 

6  Son,    West    Chester,    county    bridge    over 
Red  Clay  creek,  at  > 

CONTEMPLATED   WORK. 

Dayton.  Ohio — Plans  being  prepared  for 
3  reinforced  concrete  bridges  over  Miami 
river  of  7  spans  each.  Contract  for  con- 
struction will  probably  be  let  in  .Tanuarv. 
Howard.  Harrington  &  Ash.  consulting 
engrs.,    Kansas   City,   Mo. 

Iowa,  City,  Iowa — Concrete  viaduct  over 
Rock  Island  railroad  contemplated.  Prob- 
able cost.  $35,000.  Homer  Hughes,  city 
engr. 

Johnstown,  Pa. — Concrete  bridge  to  con- 
nect this  citv  with  Franklin,  crossing 
Conemauglt  river,  beine  planned.  Lee 
Masterton,   city   engr.,   Johnstown. 


Milwaukee,  Wis. — Plans  being  prepared 
for  bridge  over  Milwaukee  river  at  North 
ave  Estimated  cost,  $240,000.  Geo.  Staal, 
i  ii  s    ••ngr. 

New  York  City — Bridge  across  Flushing 
creek  connecting  Whitestone  and  College 
Point  sections  of  3d  ward  of  Queens  with 
Jackson  ave.,  being  considered.  Probable 
cost,  $500,000.  Address  board  of  esti- 
mati  : 

Savannah,  Ga. — Four  steel  draw  bridges 
in  connection  with  road  from  Savannah  to 
Tybee  Island,  being  planned.  Address 
ci  imnrs.  CI  ai  an  co. 

Seabright,    N.    J — Plans    being    mad 

bridge    across    Shrewsbury     r ver    at     High- 
lands  conned  ing    with    Highland     Seabrig 
drive.      Estimated    cost,   $35,000.      Edwin   A. 
state  r  tads  i 


BUILDINGS. 

BIDS    REQUESTED. 

Akron,  Ohio — Dec.  13,  until  noon,  for 
Bowen  school  building.  J.  F.  Barnhart, 
elk.  bd.  of  educ. 

Batavia,  Ohio — Until  Dec.  16,  for  2  story 
."■0x1  on  ft.  school  bldg.  estimated  to  cost 
$30,000.  Robertson  &  Fahnestock,  archts.. 
Cincinnati. 

Boston,  Mass. — Untl  Dec.  11,  for  3  story 
and  basement  school  building  in  Dorches- 
ter, known  as  Sarah  Greenwood  Eiementarv 
school.  Probable  cost.  $140,000.  Funk  & 
Wilcox,    archts.,    120    Boyleston    St.,    Boston. 

Cincinnati,  Ohio — Until  Dec.  13,  for  re- 
modeling Fulton  school  on  Eastern  ave. 
C.  W.  Handman,  business  mgr.  board  of 
educ. 

Elmvale,  Ont„  Can, — Dec.  20.  until  1 
p.  m,,  for  addition  and  alterations  to  school 
bldg.  Certified  check,  5  per  cent,  of  bid, 
W.  J.  McGuire,  secy,  school  section  No.  5, 
Flos. 

Greenvlle,  5:  C. — Until  Jan.  4.  for  court 
house.  A.  G.  Furman,  chrmn.  court  house 
comnrs.  H.  O.  Jones,  supervising  archt.. 
Skelton  bldg..  Greenville. 

Harlan,  Iowa — Until  Jan.  5,  for  high 
school  and  grade  school  building.  B.  B. 
McPlieeters,   secy.   bd.   of  educ. 

Plattsburgh,  Mo. — Until  Dec.  15.  for  2 
story  and  basement  60x80  ft.,  and  1  story 
and  basement  70x90  ft.  high  school.  Prob- 
able cost,  $35,000.  E.  McWilliams,  secy. 
bd.   of  educ. 

CONTRACTS  AWARDED. 

Beaumont,  Tex. — To  R.  J.  McBride,  South 
Park  school  building,  at  about  $50,000. 

Campton.  Kv. — To  G.  T.  Center,  court 
house  for  Wolfe  co..  at   $23,000. 

El  Paso,  Tex. — To  J.  E.  Morgan,  city, 
county  court  house  at   $304,971. 

New  Providence.  N.  J. — To  Jersey  City 
Constr.  Co..  4  room  addition  to  Lincoln 
school  bldg..   at   $12,397. 

Richmond.  Va. — To  J.  T.  Nickols,  city, 
2d  police  station,  at  $56,038, 

CONTEMPLATED    WORK. 

Ames,  Iowa — Bids  will  be  received  short- 
ly for  3  storv  hospital.  Estimated  cost, 
$60,000.     A.   B.   Maxwell,   citv  elk. 

Appleton.  Minn. — Plans  being  prepared 
for  2  storv  high  school  building.  Esti- 
mated cost,  $60,000.  Edwins  &  Edwins, 
archts..  911  North  west  btdg..  Minneapolis. 
O.    B.    Carlson,   secv.   bd.   of  educ. 

Boston,  Mass. — Plans  being  prepared  by 
Jos.  D.  McGinnis,  archt..  16  Arlington  St., 
for  3  story  school  bldg.  Estimated  cost, 
$200,000.  J.  P.  Lomasney,  chrmn  of  build- 
ing comm. 

Brook«ton,  Ind. — Plans  being  made  for  2 
story  and  basement.  123  by  70  f.  school 
bldg.  Dunlap  &  Co.,  archts..  Indianapolis. 
Ind. 

Canaioharie.  N.  Y. — New  high  school 
bldg.  recommended  by  state  dept.  of  educ. 
Frank  H.   Wood,  chf.   of  Inspection  div. 

Dobson.  N.  C. — New  court  house  contem- 
tiit.it  Estimated  cost,  $60,000.  Address 
rs   Surry  co. 

Duluth.  Minn. — Plans  being  prepared  for 
3  storv  160x200  ft  high  school  bldg.  Es- 
timated co=t  $105,000.  Kelly  &  Williams, 
archts.,   Duluth. 

Fortuna,  Cal. — Bond  issue  of  $24,000 
voted  for  high  school  building.  Address 
board  of  educ. 

Hanover.  Ohio — Contract  will  be  let 
about  Jan.  for  2  storv  fireproof  grade  and 
high  school  to  cost  $25,000.  A.  D.  Jones, 
elk    school   bd. 

Hazleton.  Pa, — Bond  issue  of  $140,000 
for  new  school  voted.     Address  bd.  of  educ. 


Houston,     Tex. — Bond     issue     of     $50,000 
voted    for    new    school    buildings    in    Ihirns 
co.    school    dist.    No.    20.    including    Harris- 
burg, Magnolia  Park  and  Park  Plan.         \>1 
itst.   school  comnrs. 

Jersey  City,  X.  J. — Plans  being  consid- 
ered for  addition  to  Lincoln  high  school 
and  school  No.  11  in  Hudson  City  dist.,  ind 
m  w  school  in  Greenville  section.  Address 
bd.   of  educ. 

Jersey     City,     X.     J. — Contract     will     he 
awarded    shortly    for   addition    to   city    hos- 
pital.       Estimated     cost,     $350,000         i 
Italy,   mayor. 

Knoxville,  Tenn. — Addition  to  com 
recommended.       Frank    A.    Dobson,    chrmn. 
of  comm. 

L»akev.  Tex. — Court  house  being  consid- 
ered.    Address  co.  comnrs. 

Lehighton,    Pa. — Contract   to   be  awarded 
in    I  >,  c  for  _'  story  high  school  to  cost  about 
L.   McBeidler,   secy.  bd.  of  educ. 

Liberty  Ind. — County  hospital  to  cost 
about  $12,000  being  considered.  Address 
co.   comnrs. 

Mendota.  111. — oBnd  issue  of  $7.r,.noo  voted 
for  high  school  bldg.     Address  bd.  of  educ. 

Nashville,      Tenn. — Plans      accepted       for 
Cookevil'e    Polytechnic    school.       Estimated 
Address  bd.  of  educ. 

Neosho,  Mo. — Bond  ssue  of  $4S.0O0  voted 
for  high  school  bldg.      Address  bd.  of  educ. 

Xew  York  City — Plans  completed  for  4 
story  brk.  addititon  to  school  at  189th  st. 
and  Lorillard  place,  to  cost  $140,000.  C.  B. 
J.    Snyder,   archt..    500   Park   ave. 

Ottawa.  111. — Plans  being  made  for  $100,- 
000  hospital  to  be  known  as  Illinois  Valley 
General  hospital.      E.   F.   Bradford,   mayor. 

Rochester,  Mich. — Contract  will  be  let 
about  Jan.  for  2  story  and  basement  brk. 
high  school  to  cost  about  $25,000.  Fisl  er 
Bros.,  archts.,  Pontiac. 

Slatington,  Pa. — Contract  will  be  awarded 
in  spring  for  2  storv  95x135  ft.  school  bldg. 
Estimated  cost,  $60,000.  Address  bd.  of 
educ. 

Syracuse.  X".  Y. — Plans  being  prepared 
for  Madison  school  bldg.  Probable  cost. 
$200,000.  Jas.  A.  Randle.  archt.  ;  Louis 
Will,  mavor. 

Sweetwater,  Tex. — Bond  issue  of  $150,000 
for  county  court  house  will  be  voted  on 
Dec.    18.      Address  comnrs.   of  Nolan  co. 

Webster,  S.  D. — Plans  being  prepared  for 
high  school  to  cost  about  $60,000.  Holmes 
&  Flinn.  archts..  8  S.  Dearborn  st,  Chicago. 


GARBAGE    DISPOSAL. 
CONTEMPLATED    WORK. 

Galesburg,  111. — Installation  of  incinerat- 
ing plant  early  in  spring  being  considered. 
J.  L.  Conger,  mayor. 

Green  Bay.  Wis. — Instalaltion  of  garbage 
incinerator  plant  to  cost  anout  $8,500  being 
considered.     A.  Brauns.  city  engr. 

Kingsville.  Tex. — Incinerator  plant  being 
considered.  Probable  cost,  $20,000.  B.  W. 
Bianton,  mayor. 

Xew  Castle.  Pa. — New  garbage  disposal 
plant  now  being  considered.  W.  V.  Tyler, 
mayor. 


CONTRACTS  AWARDED. 

Little  River,  Kans. — To  F.  D.  Martin 
Constr.  Co..  Kansas  City,  Mo.,  electric  light 
plant  and  distributing  system,  at  $15,163. 

Warsaw.  111. — To  Kokomo  Electric  Co.. 
installation  of  White  Wav  on  Main  st,  at 
about  $2,000. 

CONTEMPLATED    WORK. 

Belleville,  Til. — Municipal  lighting  plant 
favored.     R.  E.  Duvall,  mayor. 

Buckner.  111. — Bond  issue  voted  for  mu- 
nicipal lighting  plant. 

F.lyria.  Ohio — Bond  issue  of  $200,000  will 
!,,■  voted  on  shortly  for  e'ectric  lighting 
plant.      Chas.    E.    Tucker,    mayor. 

Girard.  Ohio — Plans  being  made  for 
White  way  lighting  system.  Thos.  G. 
Blackstone.    mayor. 

Grand  Rapids.  Mich. — Boulevard  lighting 
system  in  north  end  of  citv  being  urged. 
H.    H.   Maves,  member  of  liplit'ng  comm. 

Greenville.  S.  C. — White  wav  svstem  be- 
ing considered.     C.  S.  Webb,  mayor. 

Grosse  Point  Park.  Mich. — Bond  issue 
of  $150,000  approved  for  boulevard  lighting 
system. 

Marseilles.  111. — Ornamental  lighting  for 
"VTain  st.  being  considered.  W.  H.  Spicer. 
mayor. 
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DETROIT 


CHAIN  and  WORM  DRIVE 

HEAVY  SERVICE, 

TRUCKS 


The  Standard  —  The  Standardized  truck 

— is  composed  of  standard  parts  such  as  Conti- 
nental Motors  (with  automatic  governor), 
Brown-Lipe  transmission,  Timken  axles,  Gem- 
mer  steering  gears,  Timken  bearings,  Stromberg 
carburetor,  Eisemann 
magneto,  etc.,  all  super- 
ior parts!  These  are  just 
a  few  reasons  why  the 
Standard  Truck  is  al- 
ways on  the  job!! 
Never  before  has 
such  a  combination  of 
highest  grade  im- 
provements, standard- 
ized construction, power 


and  capacity  been  offered  in  2,  31-,  4  and  5-ton 
trucks  at  such  remarkably  low  prices! 
Standard  trucks  have  the  power  and  speed 
to  pull  their  loads  through  the  heaviest  going 
and  up  steep  hills;  years  of  gruelling  service  in 
big  contracting  work 
have  proven  their  abil- 
ity to  withstand  continu- 
ous heavy  work  under 
all  conditions!  Remem- 
ber Standard  Trucks  are 
built  stronger  than  need 
be  and  that  they  hold 
the  maintenance  — 
economy  records  in 
the  contracting  field. 


Right  Side— motor,  clutch,  transmission  and  control  set  all  combined 
into  One  Standard-Continental  Unit  Power  Plant. 

No  truck  which  is  comparable  to  a  Standard  can  be  sold  at  a  lower  price.  In  Standard  Truck 
Construction  not  a  dollar  is  spared  which  can  be  made  to  contribute  to  enduring  workability 
and  not  a  dollar  is  allowed  to  go  to  waste  in  the  process.     Send  for  Bulletin  B-52  today. 

STANDARD  MOTOR  TRUCK  CO. 

DETROIT,  MICH. 
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Massillon,     Ohio — Plans    being     prepared 
Cor    new    street    lighting    system    by    H.    O. 
Swoboda,    consulting    engr..    Empire    bldg., 
i  ■!],  Pa. 
South    Bend,    Ind. — Municipal    light    plant 
considered.     F.   W.  Kelly,  mayor, 
held,  Mo. — Municipal   lighting  plant 
will    he   voted   on    shortly.      Frank    D,   Wil- 
liams,   city   counsellor. 


ROADS   AND    PAVEMENTS. 

BIDS    REQUESTED. 

Bakersfield.  Oal. — Until  Dec.  9,  for  grad- 
ing, paving  and  constructing  culverts  on  7 
miles  county  roads.  Address  co.  super- 
\  isors. 

Euclid,  Ohio-  Dec.  13,  until  noon,  for 
grading,  draining  and  paving  Chardon  rd. 
with  brie.  Certified  check,  10  per  cent,  ot 
bill.      II.   S.   Dunlop,  vllage  elk. 

Greenfield,  Ind. — Dec.  10,  until  10  a.  m., 
for  30,500  ft.  road  construction  on  Hancock- 
Shelby  co.  line.  Lawrence  Dood,  aud.  Han- 
cock   CO. 

Michigan  City.  Ind. — Dec.  14,  until  10 
a.  m..  lor  brk.  pavement  on  Lake  ave.  and 
Center  st.      Alex.    Spychaliski,   city   elk. 

irna,  Cal. — Until  about  Dec.  13,  for 
paving  Hillside  Terrace  with  1  in.  macadam. 
a.    V    Orbicion,  city  engr  . 

Sault  Ste  Marie,  Mich. — Jan.  13.  until  3 
p.  m.,  for  road  construction  in  Chippewa 
co.  Bids  to  be  received  for  class  B,  class 
C  or  class  E  of  all  trap  rock  or  limestone 
or  with  lower  course  of  limestone  and  top 
course  of  trap  rock  with  1 4  ft.  metaled 
roadway.  Certified  check,  6  per  cent,  of 
bid.      Herbert  L   Parsille,   co  elk. 

CONTRACTS  AWARDED. 

A. la.   Ohio — To  J.   Grant  Tressel,   maead- 
North  Simon  St.,  at  $3,151.51. 
i,   Ala. — To  Jordan  &  Phillips,   B;r- 
II,    and    to    Bond    &    Bradshaw,    Co- 
limilius.  Miss.,  42  miles  sand  clay  road  con- 
on,  at  about  $100,000. 
Greensburg,    Pa. — To   John    Herman,    Da- 
trobe,    Harrison  City  Export  road,  at   $106,- 
14G;    to   F.    T.    Bvers,    Mt.    Pleasant,    Heela- 
Hurst  road,  at  $23,S41. 

I  [ackensack,   N.   J. — To   E.   C.   Humphrey, 

173    Main    st,    improvement    of    Essex    and 

i      a'c   streets,    at    $24,226. 

Higbtstown,      N.     J. — To     Manwaring     & 

Cummins,   Philadelphia,   Princeton  Junction- 

H'ghtstown   road,   at    $52,573.95. 

Hutchinson,  Kans. — To  Stanley  &  Mackie. 
brk.   pavement   on   Poplar  st,   at   $1.73    per 

Indianapolis,   Ind. — To  C.   C.   King  &  Son, 

mt  Run  parkway,  at  $22,986.20. 
Kansas  City,  Mo. — To  The  National  Pav- 
i  ig    Co.,    city,    paving   cross    State    highway, 
known  as  Lexington  road,  at  $14,715. 

on,    Ky. — To  T.    M.    Estes  &   Forest 

Ward,    improvement   of  Bradsfordville  pike, 

1,420. 

Louisville,   Ky. — To  Carey  Reed  Co.,   city, 

3.6    miles   resurfacing   of   Nicno'asville   pike 

i  I    mi.   with   Trinidad  sheet  asphalt,   2.5   mi. 

'i!       Mexican   asphalt);    to   Jas.    II.   Young, 

Newport,    1.5   mi.    resurfacing  of  same  road 

ia      Bid,  75c  per  sq.   yd.   for  Trin- 

d     Mexican     asphalt,     and    67c    for 

tarvia, 

i.  N.  J. — To  Richards  &  Gaston. 
Inc..  Snmerville,  Newton-Sparta  roaU,  ai 
$57,162.60. 

I'ahii    Springs,    Cal. — To    B.    R.    Davisson, 
Monrovia,    highway    ennstrue- 
i;  Palm  Springs  to  Indio.  at   si  1.47:1 
for  first    13   miles,   and   at    $56,823    for  con- 
i  remaining  11    mi1,  s 
Santa  Ana.    Cal.-  To    Max    L    Ilnherman. 
El    Modeno,    5    miles    road    construction    be- 
Placentia  and  Yorba.  at   $16.458  70 
Seattle,    Wash.— To    Rowan    &    Anderson 
mS   ci  ncrete  walks  on  Ferdi- 
iijiiiI   St.,  at    si  1.675 

field,   111.— To   Henry   Xi-lch   &   Son. 
Converse  ave.   and  curbing  same,  at 
$1.50  per  sq.  yd.  and  50c  respectively. 

CONTEMPLATED  WORK. 

ont,  Tex. — Plans  for  90.000  sq  yds 
street  paving  being  considered.  Probable 
103,000.      C.   L    Scherer,   citv   engr 

Biloxi.  Miss— About  $200,000  is  to  be  spent 
lor  LL  miles  road  construction  from  this 
city  to  Pass  Christian.  Address  supervisors 
Harrison  co. 

Canton.  Ohio. — Street  improvements  to 
cost  about  $93,950  planned  for  next  vear 
W.   E.   Snrver,  city  engr. 


DeWitt,  Ark. — Surveys  made  for  mac- 
adam road  from  this  city  to  Reydell.  Es- 
timated cost,  $120,000.  L.  S.  Haller,  co. 
judge. 

Fayetteville,  Ark. — Surveys  mad.-  Cor 
macadam  road  across  Washington  Co., 
north  and  south,  via  Fayetteville.  about 
40    miles.      Estimated    cost,    $200,000. 

Greenfield,  Iowa. — About  25,000  yds. 
street  pavement,  1,000  yds.  alley  pavement 
and  17.000  lin.  ft  curb  or  combined  curb 
and  gutter  contemplated.  Theo.  S.  DeLav, 
consulting  engr.,  Creston,   Iowa. 

Harrington,  Kans. — Contract  will  be  let 
about  Jan.  for  25  blocks  asphaltic  concrete 
pavement.     Karl  Riddle,  city  engr. 

Lenoir,  N.  C. — Election  to  be  held  Jan.  4 
to  vote  on  bond  issue  of  $50,000  for  road 
constr.  in  Lenoir  Twp.  and  $40,000  for 
Lower  Creek  Twp.  Address  Caldwell  co. 
comnrs. 

Minot,  N  D. — Plans  being  prepared  for 
street  improvement  to  cost  about  $11111,01111 
E.  J.  Thomas,  city  engr. 

Missouri  Valley,  Iowa. — 3  miles  street 
paving  considered.  J.  R.  Thomson,  city 
engr. 

Parkersburgh,  W.  Va. — Contract  will  be 
let  about  Jan.  15  for  brick  and  concrete 
pavement.  T.  L   Higg,   citv  engr. 

Pueblo,  Colo. — Paving  on  North  Side  be- 
tween 2nd  and  10th  sts.  being  planned. 
Probable  cost,  $40,000.  D.  P.  Gavmon,  citv 
engr. 

Seattle,  Wash. — Grading  and  concrete 
walks  on  E.  50th  st.  to  cost  $11,000,  con- 
crete w-alks  on  22nd  ave.  and  E.  45th  St. 
to  cost  $5,000.  and  asphalt  pavement  on 
Burt  ave.  to  cost  $50,000,  planned.  A,  II. 
Pimock,  city  engr. 

Sterling,  111. —  About  35  blocks  of  paving, 
5  blocks  on  concrete  foundation  and  balance 
nil  rubble  with  tar  filler,  will  be  awarded 
early  in   year.     A.   J.   Piatt,   mayor. 

St.  Cloud,  Minn. — About  10,000  to  12.000 
eq.  yds.  creosoted  wood  blk.  pavement  in 
business  dist.  contemplated  for  next  spring. 
C.   H.   West,   citv  engr. 


BIDS   REQUESTED. 

Cherryvillo,  Kans. — Until  Dec.  16,  for 
sewers  in  Dist.  No.  2.  M.  M.  Hartel,  citv 
elk. 

Cheviot,  Ohio. — Dec.  L'li,  until  noon,  for 
sewering  Beech  St.,  Harrison  ave.  to  Mozart 
ave.  Certified  check.  5  per  cent,  of  bid. 
Albert  J.   Rousing,  village  elk. 

Cuyahoga  Falls,  Ohio. — Until  Dec.  14.  for 
about  200,000  ft.  6-in.,  8-in.,  10-in.  and 
12-in.  vit  pipe  sewer.  Estimated  cost,  $20,- 
000.  R.  Winthrop  Pratt,  consulting  engr., 
708  Hippodrome  bldg.,  Cleveland. 

Key  West,  Fla. — Until  Jan.  4,  for  storm 
sewer  construction.     E.  D.  Pierce,  city  engr. 

Strawberry  Point.  Iowa — Until  about  Dec. 
21,  for  sewer  system  and  sewage  disposal 
plant  Estimated  cost  of  system,  $18,000, 
and  plant,  $7,000.  M.  Tschirgi  &  Sons, 
engrs.,  Cedar  Rapids.  J.  Schofield,  town 
elk. 

CONTRACTS  AWARDED. 

Appleton,  Wis. — To  C.  R.  liver  &  Son  Co., 
Osbkosh,    Atlantic   st.    sewer,    at    $20,252 

East  Chicago.  Ind. — To  Shea  &  Co..  253 
Highland  st,  Hammond.  Bnrnngton  addition 
main  sewer  system,  at  $13,595. 

CONTEMPLATED  WORK. 

Auburn.  Cal. — Bond  issue  of  $15. 00 
for  extending  sewers  and  installing  separate 
tank.      M.    II     Wallace,    citv   elk. 

Bamberg,  S.  C. — Bond  issue  being  consid- 
ered for  scwi'i-  s-vstem.     R.  C.  Havi    . 

Buffalo,     X      Y. — Plans    for    sewer    along 
Sca.iaquada  creek  from  Main   st.  to  Genesee 
st    for    northern    section    of    city    ai 
Estimated    cost,    $53,000.       Louis    P.    Fuhr- 
mann,  mayor. 

Columbus,  Mont. — Plans  completed  for 
sewer  construction  b>  cost  $15,000.  Work 
to  be  done  in  spring.  Geo.  Cardozo,  city 
engr. 

Farragut,    Iowa. — Survey    made    1 
posed    sewer    and    drainage    system.       F.    L 
Cain,  engr.,  Shenandoah. 

Flint,  Mich. — Additions  to  storm  water 
and  sanitary  sewer  systems  to  cost  about 
$137,239  planned  for  next  year.  Ezra 
Shoeeraft   city  engr. 

Fort     Lauderdale,     Fla. — Bond     issue     of 
S3 5,ono  will  be  issued  for  sewer  exti 
Geo.  W.   Hall,   i-itv  elk. 


Grand  Rapids,  Mich. — Trunk  line  sewer 
to  cost  about  $30,000,  in  Oakdale  addition, 
being  urged.     Mr.   Moore,  city  engr. 

Greensboro,  N.  C. — Bond  issue  of  $75,000 
will  be  voted  on  Dec.  14  for  sewer  construc- 
tion.    Address  city  comnrs. 

Greencastle,       Ind — Sewage       purification 

->  sti'in     I mi    hi.  ri.il.       1  Ml  \     will     build 

about  3,000  ft.  18-in.  sewer  from  city  to 
Big  Walnut  Creek.      A.   A.   Lane,   citv  engr. 

Imp'  rial,  Cal. — Bond  issue  of  $100,000 
will  be  voted  on  shortly.  I.  B.  Funk,  citv 
engr. 

Middletown,  Ohio. — Bids  will  be  adver- 
tised at  once  for  sewer  construction,  in 
York  st.  and  Garfield  ave.,  to  cost  about 
$12,000.     W.  P.   Butterfield,  mayor. 

Newport,  Del. — Plans  being  made  for 
sewer  system.  Hugh  &  Hubbard,  engrs., 
731    Witherspoon   bldg.,    Philadelphia. 

Owensboro,  Ky. — $200,000  bond  issue 
voted  for  sewer  system.  Dr.  J.  H.  Hickman, 
mayor. 

Pitman,  N  J. — Sewer  system  to  be  voted 
on  shortly.  Estimated  cost.  $90,000.  C.  G. 
Justus,  mayor. 

Shawnee,  Okla. — Plans  for  20  blks  of  6-in. 
and  8-in.  vit.  sewer  pipe  being  prepared. 
F.   D.   Brown,   city  em-'r. 

Townsend,  Mont. — Bond  issue  of  $30,000 
for  sewer  system  will  be  voted  on  in  Spring. 
Louis  Poole,   city  engr. 


WATER    WORKS. 
BIDS    REQUESTED. 

Clarksdale,  Miss. — Dec.  14,  until  8  p.  m.t 
for  power  plant  improvements.  W.  G. 
Shurger  Engineering  Co.,  consulting  engrs.. 
Meriden,   Miss. 

Galveston,  Tex. — Until  Dec.  9,  for  laving 
30-in.  submerged  water  main  across  Gal- 
veston Bay.     A.  T.   Dickey,  city  engr. 

CONTRACTS  AWARDED. 

Beaumont,  Tex. — To  Spence  &  Howe 
Constr  Co.,  water  main  extension  across 
Neches  river,    at   $10,860. 

Henderson,  Ky. — Contract  awarded  Pitts- 
burgh Filter  Mfg.  Co..  Pittsburgh,  for  filter 
plant,  cost  not  to  exceed  $50,000. 

CONTEMPLATED  Wl  IRK 

Dardanelle,  Ark. — Improvements  to  water 
works  costing  about  $15,000  planned.  J. 
R.    Halliday,   engr..    McAllister,    Okla. 

Foreign  Trade  Opportunitv  No.  19295. — ■ 
An  important  firm  in  the  Netherlands  de- 
sires quotations  on  water  filters,  with  drop 
system.  Quotations  f.  o.  b.  New  York  or 
c.  i.  f.  Java,  are  solicited.  Address  may 
he  obtained  from  Bureau  of  Foreign  and 
Domestic   Com.,    Washington,    D.    C. 

Florence.  Ala. — $210,000  bonds  voted  for 
purchase  and  improvement  of  property  of 
Florence  Water  Co.  and  installation  of  fil- 
tration plant.     M.  P.  Morrison,  mavor. 

Houston.    Tex. — Plans    being    made    for    3 
wells   and    installation    of  pumps   and   pump 
houses    for    North    Side    auxiliary    of    citv 
water  works.      Dave   Fitzgerald,    cil 
comnr. 

Mt  Morris.  Mich. — Water  works  system 
being  considered.  Probable  bond  issue  $12,- 
000.      Dr.    H.    W.    Graham,   chrmn.    comm. 

Newport,  Del. — Plans  being  made  for 
water  works  system.  Pugh  &  Hubbard, 
engrs.,   731  Withersnoon  bldg.,  Philadelphia. 

0  n,  Kans, — Bond  issue  of  $30,000  for 

water    works     system    and     filtration    plant 
favored. 

Tyler.  Wash. — Plans  being  prepared  for 
water  works  system.  Estimated  cost.  $250, 
000      Harry  B.   EIrod,  engr. 

Wooster.  Ohio. — Proposals  being  asked 
for  furnishing  city  with  water  supply  for 
period  not  to  exceed  10  vrs ,  with  option 
by  citv  to  purchase  or  lease  plant  for  cer- 
dir     service. 

tain  specified  time.     Max  Bloomberg,  dir.  of 
service. 


MISCELLANEOUS. 

Indianapolis,  Ind. — Dee.  8,  until  noon, 
bids  will  be  received  for  1  motor  pumping 
apparatus  of  piston  type  pump.  Wm.  E. 
Claurer,    secy,    of  bd.    of  pub.    safety. 

Kansas  City.  Mo. — Dec.  21.  until  2  p.  m.. 
bids  will  be  received  for  furnishing  asphaltic 
cement  for  period  of  1  yr..  estmated  at 
1.000   tons.      Address  city  purchasing  agent 

Milwaukee.  Wis. — General  municipal  re- 
pair plant  peing  considered.  Geo.  Staal. 
city  engr. 
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FOR  ENDURING 
SERVICE  SPECIFY 


fifEHCh&^sfl 


An  Inferior  Fire  Chnssis  "is  the  'roller  of  High 
Cost,  the  Friend  of  Bail  Methods  a)  it  Parasite  on 
the  Man   who  pa  tjs." 

— H"jf/i  apologies  to  Robert  Frothingham 


"Rout  Step"  is  the  command  when  troops  approach  a  bridge! 

If  the  tread  of  a  company  of  men  will  dangerously  shake  a  bridge  of  iron  and  stone,  what  a 
shaking-up  fire  fighting  equipment  must  receive  when  mounted  on  an  ordinary  chassis!! 

That's  why  you  should  specify  White  Chassis  for  Fire  Appa- 
ratus.   The  same  engineering  brains  that  have  made  White  Trucks  the  leaders — the  same 
heat-treated  construction  that  has  given  them  their  reputation  for  stamina  and  endurance, 
guarantees  the  White  chassis  to  you. 
The  White  chassis  will  stand  up  as  you  expect  it  to — write  it  into  your  specifications. 


The  White 


Company 


Largest  Manufacturers  of  Commercial  Motor  Vehicles  io  America 
CLEVELAND,  OHIO. 
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MUNICIPAL    ENGINEERING 


THE  SEAGRAVE  CENTRIFUGAL 

— Delivers  the  MOST  water  at  low  pressure! 
— Delivers  the  MOST  water  at  high  pressure! 

It  also  delivers  water  at  pressures  greater  than  can  be  obtained  in  any 
other  type — and  we  can  prove  it!  No  vibration  in  the  pump  and  no 
pulsation  in  the  hose!!  Automatic  Regulator  guarantees  an  unvary- 
ing and  absolutely  uniform  pressure — even  though  any  and  all  streams 
are  shut  off,  either  at  the  pump  or  nozzles!!! 


No  Relief  Valves!  No  Wearing  Parts! 
No  By-Pass  Valves!  Will  pump  sand  or 
gravel!  Capacity,  750  to  800  gallons  per 
minute  at  120  pounds  pump  pressure. 


More  than  54  in  service  of  leading  cities! 
Not  a  single  repair  part  has  ever  been 
required  for  the  pump  unit  of  a  Seagrave 
Centrifugal!     Remember  that! 


We  cannot  build  all  the  Fire  Apparatus  so  we  build 
the  best!  We  build  all  we  sell  and  sell  only  what  we 
build!  Remember  the  Seagrave  Centrifugal  is  made 
to  make  good — and  it  does! 


THE  SEAGRAVE  COMPANY, 


Columbus,  Ohio. 


STATISTICS   OF   FIRE   DEPARTMENTS. 
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MUNICIPAL    ENGINEERING 


It's  the  chassis  that  counts  when  the  fire 

alarm  is  sounded — the  vehicle  that  will  earn  the  fire-fighting 
apparatus  to  the  scene  quickly  and  safely !  G  M  C  trucks  have 
a  record  for  reliable  service  in  all  parts  of  the  world. 

Simple  construction. 
Highest  quality  of  material. 
Trouble-free  equipment. 

We  furnish  machines  complete,  ready  for 

the  run,  or  will  furnish  chassis  only.  Prices  astonishingly  low 
for  high  grade,  guaranteed  equipment.  Ask  us  for  detail  spec- 
ifications and  compare  them  with  others. 

General  Motors  Truck  Company 

One  of  The  Units  of  General  Motors  Company 

PONTIAC,  -  -  MICHIGAN 

Direct  Factory  Branches: 


Boston 


Chicago 


Philadelphi 


St.  La 


STATISTICS    OF   FIRE   DEPARTMENTS. 
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MUNICIPAL    ENGINEERING 


BATTALION  CHIEF  BOUGHNER  says: 

(Grand  Rapids  Fire  Dept.) 

"Our  Couple-Gear  Battery  Driven  85-foot  Aerial,  weighing  nearly  twelve 
tons,  and  purchased  three  years  ago,  is  still  in  good  condition,  making  12  per  cent 
grades  at  73+  miles  per  hour.  It  has  never  been  out  of  service.  During  its  first  year's 
service  it  answered  300  alarms,  traveling  303  miles  at  a  cost  of  $122.  Of  this  cost  $116 
accrued  from  thirty  battery  charges  and  balance  to  oil,  grease  and  distilled  water.  Its 
cost  of  up-keep  for  the  second  year's  service  shows  a  considerable  reduction,  as  does 
the  third  year  over  the  second.  A  change  in  battery  used  means  that  a  still  further  re- 
duction will  be  made  as  it  will  be  necessary  to  charge  but  once  each  week.  Speed 
on  level  streets  is  upwards  to  25  miles  per  hour." 


"Couple-Gear,"  Front-Drive,  Gas-Electric  Tractors  are  used  in 

conjunction  with  standard  type  steamers.  Although  weighing  20,000  pounds,  they 
have  a  speed  upwards  to  20  miles  per  hour! 

"Couple-Gear,"  Gas-Electric  and  Battery  Propelled  aerial  ladder 

outfits  weighing  approximately  10  tons  when  completely  manned  and  equipped, 
have  a  speed  up  to  25  miles  per  hour!  Ladders  are  lifted  by  means  of  air  pressure 
and  their  movement  controlled  by  means  of  liquid  cylinders. 

"Couple-Gear,"  Gas-Electric  Six-Wheeled  Water  Towers,  weigh- 
ing approximately  nine  tons,  have  a  speed  up  to  25  miles  per  hour. 

"Couple-Gear,"  Battery  Propelled  Tractors,  as  used  in  conjunc- 
tion with  steamers,  have  80-cell,  15-plate-capacity  batteries.  These  outfits  weigh- 
ing approximately  20,000  pounds  have  a  speed  up  to  20  miles  per  hour. 


Specify  "Couple-Gear"  and  save  money. 


Couple-Gear  Freight- Wheel  Company, 


580  Buchanan  Ave. 
GRAND  RAPIDS,  MICH. 


STATISTICS    OF    FIRE   DEPARTMENTS. 
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The  city  of  South  Bend  has  a  population  of  68,000 
— 23,000  buildings  (mostly  frame),  area  of  fire  limits 
is  but  5  square  miles,  but  the  South  Bend  Chemical 
makes  every  fire  within  14  56-100  square  miles! 


In  the  terrific  strain  of  fire-fighting, 

South  Bend  "Double  Duty"  Apparatus 

proves  its  stamina — its  enduring  superiority  over  other 
types.  If  you  want  to  make  sure  of  "stand  up"  under 
constant  gruelling  service,  "Specify  South  Bend" — ask 
the  Chiefs  who  know  South  Bend.  We  manufacture  all 
kinds  of  motor-driven  apparatus  for  municipalities — fire 
and  police  apparatus,  patrols,  ambulances  and  service 
trucks.     Now  is  the  time  to  write  us! 


Chief  Irving  Sibrel,  S.  B.  F.  D.,  says: 
"Our  60  h.p.  Chemical  Engine,  made 
by  the  South  Bend  Motor  Car  Co., 
answers  all  stills  and  boxes — it  makes 
every  fire  in  South  Bend  and  puts  out 
80  per  cent  of  them!  It  answered  57 
alarms  in  March  and  49  in  April — it 
never  fails  us!!  We  depend  on  our 
Chemical  to  cover  our  14  56-100  sq. 
miles — and  it  does  it." 


South  Bend 
JVXotor  Car 
Works 

Manufacturers  of 

"Double  Duty"  Fire  Apparatus 

SOUTH  BEND,  IND. 


STATISTICS   OF    FIRE   DEPARTMENTS. 
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Goodyear 

Anti-Skid 

Cushion 

Tire 


Fire  Fighters 

Depend  on  Goodyear  Tires 

Look  for  the  facts — past  records— when  you  buy  fire  truck  tires. 

Be  sure  they  will  do  what  you  expect  them  to.  Or  if  you  ex- 
pect trouble  from  every  tire  then  you  don't  know  Goodyears. 

Last  year  alone  52' i%  of  all  new  motor  driven  fire  apparatus 
in  this  country  was  equipped  with  Goodyear  Fire  Truck  Tires. 

You  know  there  must  be  real  reasons  when  one  tire  can  lead 
like  that. 

Commencing  1914  there  were  344  City  Fire  Departments  using 
Goodyear  tires.  In  the  one  year  148  new  cities  were  added. 
That  means  492  cities  favored  Goodyears. 

The  record  so  far  this  year  will  far  overtop  the  past. 

Then  there  is  another  significant  fact.  78  cities  in  1914  already 
using  Goodyears,  specified  Goodyears  on  new  apparatus  pur- 
chased. 

This,  we  claim,  is  the  best  proof  we  know  of  that  Goodyear 
tires  excel.  We  suggest  to  you,  when  next  in  the  market  for  fire 
truck  tires,  that  you  remember  the  name  and  reputation  of  Good- 
year. 


Good  V^year 

^-^  t^-*       AKRON.  OHIO 

Fire  Truck  Tires 


Anti-Skid  Cushion  Fire  Truck  Tires 

The  Goodyear  Cushion  Fire  Truck  Tire  was  designed  for  high  speed 
Fire  Department  service.  For  speeds  not  to  exceed  So  miles  per  hour  it  is 
without  a  peer.     This  tire  is  the  best  for  heaviest  apparatus. 

The  patented  undercut  sides,  slantwise  bridges  and  resilient  construc- 
tion take  up  the  shock,  strain  and  jar. 

The  anti-skid  feature  insures  safety  at  high  speed  and  on  quick,  sharp 
turns. 

Ordinary  hard  rubber  tires  are  destructive  to  the  fire  truck  when  run- 
ning at  high  speeds.  The  wear  and  tear  on  the  truck  is  more  than  the 
tires  themselves  are  worth. 

But  the  Goodyear  Cushion  Tire  overcomes  all  these  ruinous  handicaps. 

Fortified  Pneumatic  Tire  with  All-Weather  Tread 

The  Goodyear  Fortified  Tire  with  the  All-Weather  Tread  is  the  ideal 
extra-strength  pneumatic  tire  for  lighter  equipment.  This  tire  affords 
complete  protection  from  vibration  when  going  at  high  speed. 

The  famous  All-Weather  Tread  gives  perfect  protection  against  slippery  pave- 
ments and  rough  going.  The  deep,  rugged  blocks  hug  and  grip  the  road  and  add 
to  the  wearing  quality  of  the  tire. 

Has  all  the  Goodyear  features  that  insure  security  and  prevent  rim-cutting, 
skidding,  tread  separation  and  blowouts. 

Learn  more  of  the  quality,  the  service,  the  safety,  the  economy,  by  which 
Goodyear  Fire  Truck  Tires  have  won  their  way  in  the  country's  foremost  fire 
departments. 

Write  today  for  book,  "Getting  to  the  Fire."     Address  Desk  190. 

THE  GOODYEAR  TIRE  &  RUBBER  COMPANY,  Akron,  0. 


We  make  De 


Makers  of  Goodyear 
stable.  Block.  Cushioi 


id  Other  Types 
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NEW 

Investigate 


NEW^ 

Investigate' 


Spring=Lifte  Resiliency 

in  Solid  Truck  Tires! 

Safety!— At  high  speeds  and  over  rough  roads! 


ger  from  blow-outs.     No  internal  wires  to 
heat  on  the  run  and  throw  the  tire. 


Equipped  with  this  high-tread  solid  tire, 
the  Goodrich  DE  LUXE,  apparatus  rides 
as  though  roads  beneath  were  deep, 
springy  cushions.  The  resiliency  is  air- 
like. 

Jars  and  vibration  are  absorbed  in  the 
high  DE  LUXE  tread  itself.  Life  of  ap- 
paratus lengthened— repair  expense  less- 
ened— because  delicate  parts  are  relieved 
from  shocks. 
No  costly  delays  for  punctures — no  dan- 

THE  B.  F.  GOODRICH  COMPANY 


Investigate  the  DE  LUXE.  For  fire  ap- 
paratus it  has  no  equal.  For  long  mileage 
on  municipal  trucks  of  all  kinds  it  excels 
all  types.  Records — by  the  thousands- 
have  proved  this. 

May  we  send  "Upsetting  Mileage  Tradi- 
tion"— the  booklet  which  tells  the  entire 
story? 


Makers  also  of  "Goodrich  Safety  Tread  Tires,"  Goodrich  Tire  Hose, 
and  Rubber  Goods  of  every  Description. 


SERVICE   STATIONS 
AND  BRANCHES  IN 
ALL  PRINCIPAL 
CITIES 


GOODRICH 

"DELUXE," 

WIRELESS 
TRUCK  TIRES 


TRADE    MARK 


WORLD'S  LARGEST 
RUBBER  FACTORY 


AKRON,  OHIO. 


STATISTICS    OF    FIRE    DEPARTMENTS. 
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MUNICIPAL    ENGINEERING 


THE 


"Old  Joe  Ross,"— world's  fi 
practical  steam  fire  engine 
built  in  Cincinnati  in  1852-53. 


RENS 


CINCINNATI- 
irst  in  the  field — still  first! 

Back  in  1852  the  first  practical  steam  fire  engine  was 
developed  in  the  home  city  of  the  Ahrens-Fox. 

Fire  Engines  have  been  built  in  Cincinnati  ever 
since. 

The  sensation  of  the  country,  at  the  present  time,  is 
the  "Booster"  Apparatus  —  latest  of  Ahrens-Fox 
ideas. 

Chief  Dunlevy,  of  Evansville,  Indiana,  says:  "The 
possibilities  of  auto  hose  wagons  equipped  with  the 
Booster  System  are  revolutionary." 


The  famous  Ahrens-Fox 
Booster   Pump. 


The  Ahrens-Fox  plant  is 
open  to  visiting  Fire  Chiefs 
during  the  Cincinnaii  Con- 
vention. What  can  wedo 
to  make  your  trip  more 
pleasant  and  worth  while? 


THE 


A2^  Fire  Engine  Co. 


CINCINNATI.    OHIO. 


TABLE  II 


Statistics  of  Motor  Fire  Apparatus 


STATE    AND    CITY 
Manufacturer 

Alabama — 

Birmingham- 
Ford    


Harmon    

Cadillac    

Seagrave    

American   La   France. 

Seagrave    

Seagrave    

American    La    France. 
American   La   France. 

Webb    

Ahrens-Fox     


Ma 


xwell 
ille— 


Huntsville — 
None  .  .  . 

Montgomery- 
White    .. 


American   La   France. 
Selma— 

Not    Reported    

Tuseumbla— 

None 

Union    Springs — 

None 

Arizona — 

Douglas — ■ 

Not    Reported    

Nogales— 

American   La   France. 

6      110 

Arkansas — 

Eldorado — 

None 

California — 

Alameda— 

...    7 

4        S5 

Alhambra — 

Webb    

...    2 

4        60 

Boyd   1 

Webb    iy2 

Berkeley— 


Havward — 

Overland    2H 

Packard     New 

Los  Angeles — 

Not    Reported    

Napa — 

Seagrave    5 

Seagrave    1 

Oakland — 

Not    Reported    

Pasadena — 

Buick      2 

Buick    1 

Seagrave    6 

Seagrave    (3) 2 


Seagrave    (3) 2 

Hott    (2)    

Petaluma— 

White    1 

Nott     2 

Redondo  Beach — 


Thor    Motorcycle 
San    Bernardino — ■ 

Pope-Hartford 
Santa  Monica — 

Garford    

Colorado — 

Canon  City— 


6.850 
750 

12.600 


1,200 
1,000 


Chief's  Car 

Chiefs   Car 

Chiefs  Car 

Squad   Wagon 

(2)   Hose  Wagons 

115)    Comb.    Chem.   &  Hose 

Hook  and  Ladder 

Hook  and   Ladder 

<2>   Gas.   Pump,   with   Hose 

(2)    Gasoline    Pumpers 

Motor-driven  Steam  Pumper 

Tractor 


Chief's   Car 
Hose  Wagons 
Chemical  Engine 
Comb.    Chemical   &.   Hose 
Hook  &  Ladder  Truck 
Gasoline-driven    Pumper 

with    Hose    &    Chemical 
Chief's  Car 


(2)   Motor  Chemical  &  Hose 

with  Ladder 
Combination  Chem.  &  Hose 


...      Chief's    Car 

Gas.  Pumper  without  Hose 
.  .  .  Gas.  Pumper  without  Hose 
.  . .      Tractor  for  Hook  &  Ladder 

40  Chem.  &  Hose  with  Ladder 

56  Chem.  &  Hose  with  Ladder 

252  Hook  &    Ladder  with   Chem. 

48  Gas.    Pumper   with    Hose 

Tractors  for  Steam  Pumpers 


Chirr'! 


Car 


i  ■in,  ■■-■   Car 

Chemical    Engine 

Chem.   &   Hose  with   Ladders 

Hook  and  Ladder 

Gas.    Pumpers   with    Hose 

Motor-driven  Steam  Pumpers 


Have  in  service  4  pieces 
horse-drawn    apparatus. 

Jumper*  situated  different 
parts  of  city  with  2%  -in. 
hose  and  necessary  equip- 
ment for  same. 


Fire    loss    very    slight 


1020   ft.   of  ladder  raised. 


Reports  14  pieces  m 
driven  apparatus  in  us 
Reports    3    chemical    en 


Purchased,  but    not    yet    de 

livered. 

54     pieces  of     motor-drive 

apparatus  in    use. 


10 

30 

Chem.   &  Hose  with   Ladder 
,  ;.,       Pump      Hose    &    Chem. 

45 

Comb.    Chemical   &   Hose 

Tractor    for   Hook   &   Ladder 
Tractor   for    Hook    &    Ladder 

5      pieces 

paratus 
4     pieces 
paratus 

moto 
in    use. 

-driven 

ap 
ap 

Comb.    Chemical    &    Hose 
Chiefs    Car 

Squad    Service 

Buick    tr 
equipme 

irk     w 
it. 

th    che 

•nica 
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MACHINERY  AND  SUPPLIES 


Built  for 
Fire  Fighting 


KisselKar  Motor-driven  Fire  Apparatus  is  built  especially  for  the  service  it  is  to  perform. 

Designed  and  manufactured  in  one  factory,  a  KisselKar  chassis  for  tire  department  work  is 
the  product  of  specialists — men  who  know  and  appreciate  the  importance  of  power,  strength 
and  safety. 

KisselKar 

FIRE  APPARATUS 

Municipalities  about  to  add  one  or  more  vehicles  to  the  fire  department  should  give  Kissel- 
Kar equipment  first  consideration. 

KisselKar  Apparatus  is  a  good  standard  from  which  to  judge  other  makes.  Let  us  send  you 
full  information  and  specifications. 

KISSEL  MOTOR  CAR  CO.,  554  Kissel  Ave.,  Hartford,  Wis. 

New  York,     Chicago,     Boston,      Philadelphia,     St.  Louis,     Milwaukee,     St.  Paul,     Omaha,  Minneapolis,     Cincinnati, 
Pittsburgh,     Cleveland,     Detroit,     San  Francisco,     Los  Angeles,     Seattle,     Buffalo,     Rochester,     Columbus, 

and  300  other  principal  points. 

Information  Bureau 

We  can  tell  you  where  to  buy  any- 
thing you  need  in  our  field!  You  write  one  letter  instead 
of  a  dozen  or  more —  and  this  service  is  absolutely  free  to 
all  subscribers! 

If  you  want  to  know  what  machinery  has 

proven  most  efficient  for  certain  phases  of  work,  we  are  yours  to 
command.  If  you  want  to  be  advised  as  to  what  machinery  or  meth- 
ods certain  contractors  have  adopted  in  overcoming  the  same  ob- 
stacles which  confront  you,  simply  write  this  department.  We  will 
put  you  in  touch  with  the  newest  ideas  and  methods  that  spell 
opportunity  and  profit. 

MUNICIPAL  ENGINEERING 

(The  World's  Leading  Municipal  Publication) 
CHICAGO  INDIANAPOLIS  NEW  YORK 


STATISTICS  OP  MOTOR   FIRE   APPARATUS. 


STATE    AND    CITY  <n  2      'g  ^        .      .• 

Manufacturer  £|     °g     ,-j     gjjS 

Colorado   Springs — 

Slutz     1  4  40  299 

Overland    7  mo.  4  30       

White      lVa  6  60  292 

Gramm     6  4  40  149 

Knox     4  4  40  160 

Seagrave    6  mo.  4  90  37 

La  Junta — 

Ford    1  4  20  3.500 

American   La    France 

Leadville — 

Not     Given     4  4      110  120 

Longmont — ■ 

Seagrave,   Horse  drawn...    7  

Loveland — ■  * 

Seagrave    1  6        45         250 

Monte  Vista — 

None 

Montrose — • 

Horse    Drawn    (2) 

Pueblo— 

Not    Given    

Connecticut- 
Bridgeport — 

Not    Reported 

Hartford— 

Pope-Hartford     

Knox      

American    La    France 

American   and    British 

Naugatuck — ■ 

Ford    1%        4        20       

American    La    France 1%       

New   Britain- 
Columbia      2  4         40      4.000 

Am.  La  France   (2) 2  4        70       

Am.    La    France New        4        70       .... 

New   Haven — 

Pope- Hartford    (2) 

Ford    (3)    

Pope-Hartford      4  4        50         S24 

Seagrave    3  mo.  4  50  .... 

Pope-Hartford     4  4  50  71 

Webb    3  6  72  71 

Seagrave    1%  6  144  199 

Seagrave    1  4  70  110 

Seagrave    (2)    3  mo.  6  90       

2  197 

Willimantic — 

None 

Delaware — 

Dover — 

Kelly    Springfield    2  4        45         100 

Georgia — 

Athens — 

American   La   France 3  

American    La   France 1  

Augusta — 

Oldsmobile    4  4        50       

Webb   (2)    4       60       

Webb    ...         6        90        

Seagrave    6       90       

Seagrave    6       80       

Brunswick — 

Maxwell      9  mo.  3        25      4.000 

American    La    France 1  4        70         4S0 

American    La   France 1  4        70         411 

Dawson — 

La   France    3  4        48        100 

Quitman — 

Maxwell     1  4        25           11 

Not    Given    3  

American    La   France 3  4        72         300 

American    La   France 3  4        72         300 

Rome — 

Buick    4  4        22       

Seagrave    4  '-,i        4        52       

Hayes 

American    La    France 2  6      106        .... 

Waycross — 

American    La   France    (2) 105        .... 

Not    Given    

Florida — 

Apalachicola — 

None 

Daytona — 

American    La    France 2  4        60  61 

Gainesville — 

Ford    3  4        20       

American    La    France 2  6      105         796 

American    La   France.  ...-.  New        6      105        .... 

Thnr    2  2  7      2,500 

Lake  City — 

Not    Reported    

Lakeland — 

Not   Reported    


September,  1915 
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6.S00 
1.650 
4.600 


oo 
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Service 

Remarks 

Chiefs    Car 

Asst.    Chief's 

Car 

1.076 

Comb.    Chem 

ical   & 

Hose 

235 

Comb.    Chem 

ical   & 

Hose 

S45 

Comb.    Chem 

ical   & 

Hose 

Hook  &   Ladder  Tr 

ucks 

Cross       tractor      used 

hook  and  ladder  true! 

40 

40 

Chiefs   Car 

Gasoline    Pui 

mper    v 

nth    Hose 

and    Chemical 

44 

36 

Comb.    Chem 

ical    & 

Hose 

50 

36 

Comb.    Chem 

ical   & 

Hose 

Fire  loss  last  year  onli 
Fire   inspection  month 

46 

50 

Comb.    Chem 

ical   & 

Hose 

Hand-drawn  apparatus, 
unteer  force. 

36 

30 

Seagrave  Cor 

ab  Che: 

at  &  Hose 

Horse-drawn    only. 

2,100 
6.050 
S.500 


121        

121        

119        

25  3,000 

60  250 

130        

130        

130        

130        


Thief's  Car 


&   Chemical 


Chief 

s   Car 

Chem 

ical   &   Hose 

Hook 

&  Ladder 

Truck 

Chief 

s  Cars 

Chief 

s  Cars 

Squad  Wagon 

Chem 

&  Hose  wi 

th  La 

.dder 

Chem. 

&  Hose  wi 

th  Ladder 

Gasoli 

ne   Pumper 

with 

Hose 

Gasoli 

ne   Pumper 

with 

Hose 

Gasoli 

ne   Pumper 

with 

Hose 

Gasoli 

with 

Hose 

Electr 

ic     Tractor 

for 

Aeria 

Truck 

Chiefs  Ca 
Comb.  Ch 
Gasoline    ] 


1    &    Hose 
&  Hose  .with   Ladile 


Hose    Wagon 
Chi  mica]    Engine 
Chemical   Engine 

chiefs  Car 

cii.  in    *   Hose  with  Laddei 
Hook    *    Ladder   Truck 
Gasoline    Pumper    with    Ho 

&  Chemical 
Triple   Combinations 
City  service  wagon 


nb.   Chemical   &   Hos 


Reports    40    piece? 

driven  apparatus 
Reports    L'L'    pieces 

driven  apparai  us 


G    i--! I'lUM,,.    ■ 

Comb.  Chemical  &  Hose 

Squad    Service 

Reports    2    pieces    of    motor- 

driven   apparatus  and   2  mo- 

i  orcycles  in  use. 

Has   one   motor-driven    chem- 

ical    and     hose     wauon     and 

one    motorcycle    in    service 

STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY 


Manufacturer 

£cq 

zQ 

X 

Tallahassee — 

None 

Idaho- 

Boise — 

American   La  France... 
American   La  France... 

,  ,    1 

t 

70 

Buick    1 


Belvidere — 

Ahrens   Fox    New 

Benton — 

None 

Bloom  ingt  on — ■ 

Ford    3 

Seagrave    

Seagrave    

Blue  Island — 


No 


Canton — 

None 

Champaign 

Ford    1 

Chicago   Fire   Apparatus..    .. 

Seagrave    

American   La   France 1 

Peerless    1 

Chicago    Heights — 

Studebaker    3 

Ahrens    Fox    5  m 

Devore — 


Jeffries    (2)     3 

Atterbury    4 

Atterbury     3 


East   St.   Louis — 

Studebaker    1 

Webb    3 

Elgin- 


Jacksonville — 

None 

Joliet— 

Haynes     2 

Not    Reported    2 

Not   Reported    6  mo. 

Not   Reported    New 

Not    Reported    1 

Kankakee — 


Kii 


Kelly-Springfield 


20      3,000         102 


3.000 
240 
312 


4        SO      4 


Not    Reported    

La  Grange — 

None 

Macomb — 

Maywood — 

Morris — 

None  

Mount   Oliver — 

Murphvsboro — 

4 

ille — 

Normal  — 

None   

■  ago — 

Oak  Park — 

i  :tn    La   France.  . 

■■    1': 

4 

7" 

can    La    France .  . 

.  .7  mo. 

6 

10.1 

Paris — 

1 1 1  rg — 



! 



..    1 

4 

j>n 

..10 

..    2 

4 

53 

Indiana — ■ 

Anderson — 

Bloomington — 

..    2 

6 

f.O 

Connersville — 

6 
6 

M.'Farlan    (1)     

luil 

116 
116 


Comb.    Hose  &   Chemical 

Chemical 

Chief's  Car 


7.800       . 

93S 

228 

Chem 

cal    &    Hose 

14,000       . 

..      1,821 

809 

Chem 

cal    &    Hose 

4.500       .. 

338 

171 

Chem 

cal    &    Hose 

907 

Aeria 

Truck 

1.400 
92.000 


1.400 
1.500 


1.400 
4.000 


Pump    Comb. 


Comb.    Ch 


Car 

1   &   Hose 
1  &   Hose 


1,131  Chief's  Car 

. .  . .  Hose    Wagon 

Comb.  Chem. 

.  .  .  .  Them.    &    Ho 

125  Comb.  Chem. 


&  Hose 
&  Hose 


Chief's  Car 

Chem.  &  Hose  with  Ladder 
Chem.  &  Hose  with  Ladder 
Chem.  &  Hose  with  Ladder 
Gasoline    Pumper    with    Hose 

&  Chemical 
Comb.   Hose  &   Chemical 
Comb.   Hose  &   Chemical 

Comb.   Hose   &   Chemical 


50     Chiefs  Car 


Comb.    Hose   &   Chemical 


Car 
Comb.   Hose  Wagon 
Chem.    &    Hose    with    Ladde 


Remarks 

Purchase  of  motor-driven 
triple  combination  recom- 
mended. 

Double  80. 

2   horse-drawn   Seagrave. 


Placed  in  s 

Also  reports  2  motorcy 

Horse-drawn  apparatu 


June   8.   '15. 


Recommends  purchase 
comb,  pumper  &  Chem 
— motor-driven. 

Expects  to  purchase  mo 
driven    chemical    &    hose 


Chiefs  Car 
Hose  Wagon 
Chemical    Engine 
Comb.   Chem.  &  Hose 
Comb.  Chemical  &  Hose  with 
Ladder 


rrorse-drawn  apparatus 


Some  ho 

Use  horse  &  hand-drawn  ap- 
paratus. 

One  horse-drawn  chemical  & 
hose. 

Recommended  purchase  of 
motor-driven  chem.   &  hose. 

Hand-drawn    apparatus. 

One  hand-drawn  hook  and 
ladder. 

Ail  other  apparatus  horse- 
.Irawn. 

All    apparatus    hand-drawn. 

1    hand-drawn    hose    wagon. 

All  other  apparatus  horse- 
drawn. 

Purchase  of  triple  comb.  & 
tractor  recommended. 

,lso  carries  500  ft.  chem.  hose. 

Hand-drawn  apparatus. 

Horse-drawn    apparatus. 


30      Hose    Wago 


September.    I91i 


STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY 
Manufacturer 
Crawfordsville — 


Decatur — 

Decatur   Motor  Works. 
East    Chicago — 

Seagrave    

Ahrens   Fox    

Ahrens   Fox    


Ev 


ille 


Ahrens    Fox    

American   La  France 2 

American   La   France 1 

Seagrave    

Gary — 

Cole    6  r 

Garford    (3)    2 

Garford    (2)    

Seagrave    

Garford 

American    La   France 

Gas  City — 

Not   Reported    

Goshen — 

None    

Greenfield — 

None   

Kokomo — 

Haynes     


Not    Gi' 


(2) 


Lawr 


Non 


eburg- 


Logansport — 

South  Bend  Motor. 
Martinsville — 

None 

Noblesville— 


No 


Portland — 

None 

South  Bend — 

Studebaker   3% 

Not  Given   (4)    

South    Bend    Motor 1 

Seagrave    

American    La    France 2 

Sullivan— 

Terre  Haute — 

Cadillac    3 

Olds    5 

White    

Union  City— 

Armleder     

Warsaw — 

None 

Whiting — 

Knox     2  % 

Iowa — 

Burlington — 


Zu     X     ShS     <<~        hX        OP 

.      ...  105         114        

4        30         700  37  1.500       


40  Chem.   &  Hose  with   Ladder 

1,500  Aerial  Hook  &  Ladder 

500  Gasoline  Pumper  with  Hose 

....  Tractor 

....  Comb.  Booster  Pump  &  Hos 
150  Chem.    &    Hose   with    Ladder 
1.500  Hook  &  Ladder 
Hook  &  Ladder 

Chiefs   Car 

....  Hose  Wagons 

Comb.    Chemical   &    Hose 

....  Comb.    Chemical  &   Hose 

Chem.   &  Hose  with   Ladder 

Hook  &  Ladder 

120  Chiefs  Car 


Chiefs  Car 
Squad  Wagons 
Comb.  Chem.  &  Hose 
Hook  &  Ladder 


Comb.  Chem.   &   Hose 


Chief's  Car 
Hose  Wagons 
Chem     Wagon  wi 
Hook   &    Ladder 
Hook   &   Ladder 


Chiefs   Car 

Comb.   Chem.   &   Hose 

Chem.   &  Hose  with  Ladde 

Chem.   &  Hose  with  Ladde 


Reports    7    pieces    of    horse- 
drawn  apparatus. 
Hand-drawn    hook    &    ladder. 


Just   placed   in   ser 
Just  placed  in  ser 


Purchase  of 

wagon   recoi 
Purchase  of 


r  hose 
rided. 
r  truck 


Horse    &    hand-drawn    ar 

ratus. 
Purchase   of   comb,    hose 

ladder   recommended. 


chase  of  motor 
■ial  truck  &  chen 
ended. 


appa- 


Horse    &    hand-dr 
ratus. 

Purchase  of  4  combinations 
&  1  75-ft.  aerial  truck  rec- 
ommended. 


vn   apparatus. 


Council  Bluffs — 

Davenport — 

..    1V~ 

Grinnell — 

America.n    La    France... 
Iowa  City- 

1 

Sioux  City — 

.American   La   France 6  mc 

.  .    3 

Valley   Junction — 

None 

Waterloo — 

Cadillac   

Dart   (2)    

Seagrave   (2)    

American    La   France 
Kansas — 
Beloit — 

None 

Chanute— 

Velie   

Chicago    Fire    Appara 
Cherry  Vale — 

None 

Clay  Center — 

None   

Fort   Scott — 

American   La   France 

September,  1915 


Chiefs  Car 

Comb.  Chemical  &  Hose 

Comb.  Chemical  &  Hose 

2  piece  horse-drawn;  contem- 
plate  4    chem.    eng.    chassis 

Tractor  for  aerial  recom- 
mended. 

Chief's  Car 

Hose   wagon 

Hook  &   Ladder  with  Hose 

Tractor  for  H.   &  L.   Truck 

Hose  car  recommended  (with 
turret   nozzle). 

Chief's  Car 

Comb.    Chemical   &   Hose 

Chief's  Car 

Comb.  Chemical  &  Hose 

Chi 


Car 


Comb.    Che 


&    Hos 


ritii 


Ladder 
Aerial   Hook  &  Ladder  Truck 
Hook  &  Ladder  Truck 
Gas.    Pumper    with    Hose    & 

Chemical 


Chief's  Car 

Comb.  Chemical  &  Hose 
Comb.  Chemicar  &  Hose 
Hook   &   Ladder  Truck 


th     Hale     appa- 


1  horse-drawn  chem.  &  hose. 
2-hand-drawn  chem.  &  hose. 
Horse-drawn  apparatus. 


Type  No.    10. 


STATISTICS  OP  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY 
Manufacturer 

[ndependence — 

Nol    reported    (1) 2 

South  Bend New 

Kansas  City — 

Oakland  1 

Kissel    3 

Chalmers     2  mo. 

Webb    1 

Robinson   

Thomas    (2)    4 

Anderson     4 

Kissel   2 

Thomas    1  % 

Olathe— 

Knox 1 

Hale    1 

Parsons — 

Anderson      1 

Anderson  (2)    1  mo. 

American    La    France 8 

Salina — 

Mitchell   6 

Anderson    5 

Topeka — 

Overland   3^ 

Babcock  s 

Local    Make    (2) 

Hale    (2)    6 

American    La    France 2 

"Webb    2 

American   La   France 2 

Speedwell    1 

Winfleld — 


IS  a 


1.200         900 


3S0 
467 
467 


1.000 
1,000 
1.200 
1,000 


Chief's  Car. 
Chief's  Car. 
Chief's  Car. 

Comb.  Chem.  &  Hose,  Ladder 
Comb.  Chem.  &  Hose,  Ladder 
Comb.  Chem.  &  Hose,  Ladder 
Comb.  Chem.  &  Hose,  Ladder 
Hook  &  Ladder  Truck 
Gasoline  Pumper  (with  Hose 
&   Chemical 


Chiefs  Car 

Hose  Wagons 

Hook  &  Ladder  Truck 


1  horse-drawn  comb.  chem. 
&  hose:  will  motorize  entire 
department. 

Comb,  chemical  and  Hose, 
also  aerial  truck  recom- 
mended. 


Will   purcha 

3e  pumper 

(with 

Chiefs  Car 

hose  &  che 

hook 

Comb.   Chem.   &   Hose 

&  ladder  t 
station. 

uck   for   ne 

w   fire 

Chiefs  Car 

Recommend 

Comb.   Che 

mical 

32 

Chemical    Engine 

&    Hose. 

Hose    wagons 

32 
32 

Comb.    Chemical   &  Hose 
Comb.  Chem.  &  Hose.  Ladder 

30 

Comb.  Chem.  &  Hose.  Ladder 

550 

Tractor  for  Ladder  Truck 

5b0 

Tractor  for  Ladder  Truck 

1   piece  horse-dr 


Fulton — 

■  a  n    La    France 2 

M  Iddlesboro — 

Reported   (2) 5 

Nol    Reported    CD 5 

Morgansfleld 

None 

New  port  — 

Schacl     2% 

r.    s.    Motor «. ...    2^ 

boro — 
Seagrave    1 


1,200 
2,000 


36      Comb.    Chemical    &    Hose 


Comb.    Chemical    &    Hose 


Chiefs  Car 

Gasoline    Pumper    with    I* 

&  Chemical 

Comb.    Chemical    &    Hose 


ratus. 

2   horse-drawn  hose  wagons. 

Will  purchase  2  comb.  chem. 
and.  hose ;  recommended 
chief's  car  &  hook  &  ladder. 


-drawn    appa- 


L/©ui  si  ana- 
Alexandria — 
Seagrave 

Seagrave 


Ha 


..n.i 


Kentwood- 


Lake  Charles — 

Morgan  City — 

American    La    France 1 

"Waterous     1 

New  Orleans — 

Packard  M 

Seagrave    5 

Kissel    3—4 

Seagrave    6 

American   La   France 1 

Seagrave    5 

Seagrave    6 

American    La    Franco % 

Christie  on  truck 

American    La    France % 

Plaquemine — 


Maine— 

Bridgton — 


6,500 

300M 

1,200 

1,200 

300 

250 

300 

260 

1,200 

Comb.     Chemit 

with    Ladder 

Hook   &    Laddt 


il     and     Hose 


Chiefs  Car 
Hose  "Wagon 
Hose  Wagon 
Chemical  Engines 
Chemical  Engines 
Comb.    Chemical    &   Hose 
Hook    &    Ladder   Truck 
Pumper 


icto 


Wat. 


Tower 


Contemplate  purchase  of  mo- 
tor-driven chemical  hose  & 
ladder. 

Contemplate  purchase  of  mo- 
tor truck  with    chemical. 


Contemplate  purchase  of  mo- 
tor-driven chemical  &  hose 
wagon. 


rican    La    France . 


None  .  . 
Maryland — 

Easton — 


Massachusetts 
Adams — 


Comb,  chemical  motor. 


September,  1915 


STATISTICS   OF  MOTOR   FIRE   APPARATUS. 


STATE    AND    CITY 
Manufacturer 


(Hto    2o    X    Sh; 


Easthampton- 
White  ..  . 
Knox  .... 


Ludlow — 

Knox     

Lynn — 

Chalmers    

Pope  Hartford 

Pope   Hartford 

Federal    (5)    

Knox r. 

Pope  Hartford 

Knox 

Seagrave    

Federal 

Knox  

Ahrens-Fox 

American  and  British  (5). 
Maiden — 

Knox  


Kno 


White    

New  Bedford — 
Locomobile 
Locomobile 
Locomobile 
Locomobile   (3) 


Knox    (13)    

Couple-Gear   (2) 
Seagrave    (4) 
Knox   (1) 


N'ott    ill     

Knox-Metropolii 

impseott — ■ 

E.    M.    F 

La   Frail"    ...     . 
T.a   France   


W  lltham— 

Rambler    4 

American    La    France 2 

American   La  France 2 

Warren — 


Wellesley — 

Seagrave    3 

West  ford — 

Stutz    3 

Federal     3 

Weymouth — 

Ford    1 

Williamstown — 

None 

Winchendon — 


Not  Gi 
nthrop— 
Buick 
Kelly  . 


Buick    4 

American  La  France.    (6)  14 

American    La    France    (1)  13 

American    La    France     (2)  1 


4        32      9,000         58 


79        14,000 


89         500         170        11,500 


40  10,000 
30  5.000 
30  5.000 
70  1.000 
70  500 
100         300 


Comb.    Chemical    &    Hose 
Chemical   &   Hose 
Chemical  &   Hose 
Tractor  on  Ladder  Truck 

Comb.    Chemical   &    Hose 
Tractor  for  Seagrave  Hook  & 
Ladder  Truck 

Chemical  &  Hose 

Chiefs  Car 
Chief's  Car 
Squad  Wagon 
Hose  Wagons  (5) 
Chemical    Engines 
Chemical    Engines 
Comb.   Chemical   &   Hose 
Comb.   Chemical   &   Hose 
Comb.   Chemical   &   Hose 
Hook   &  Ladder  Trucks   (4) 
Gasoline    Pumper 
Tractors  for  Steam  Pumpers 

Chief's  Car 

Comb.    Chemical   &   Hose 

Comb.   Chemical   &   Hose 

Chief's  Car 

Squad  Wagons 

Hose  Wagon 

Comb.   Chem.   &   Hose 

Gasoline  Pumpers  with  Hose 

Gasoline   Pumpers   with    Hose 

Gasoline   Pumpers   with    Hose 

Gasoline  Pumpers  with   Hose 


Chiefs  Car 


Chiefs  Car 


Comb.    C 

hemical    & 

FTos 

Hook   & 

Ladder  Tru 

cks 

Gasoline 

Pumper    w 

ith 

Hose 

&  Chemical 

Gasoline 

Pump  er  w 

ith 

1 1 1  .sl- 

& Che 

mical 

1  Motor- 

driven Stear 

n  P 

ump- 

ing   El 

lgine 

Chief's   Car 

Comb.   Chem.  &   Hose 

Gasoline    Pumper 


Chief's 
Chemi. 
Comb. 

Car 
?al    Enir 
Chemic 

al    & 

Hose 

Comb. 

Chemic 

nl    & 

Hose 

Comb. 

Chemic 

al  & 

Hose 

Chiefs 
Tracto 

Car 

Chiefs 

Car 

Purrha 


chief! 


comb,  hose  &  chem.  &  pump 
&  hose  comb,  recommended. 

Purchase  of  pumping  engine, 
tractor  &   chiefs   car  reeom. 

Fire  alarm  system  recom. 


Squad  Wagon 

Chiefs  Car 

Comb.    Chemical   &   Hose 

Chem.  &  Hose  car'y'g  Lad'r's 

Chlers  Car 
Chiefs   Car 
Squad  Wagon 
Comb.    Chemical   &   Hose 
Hook  &  Ladder  Truck 
Gasoline    Pumper    with    Hose 
&  Chemical 


La  France 
La  France 
La  France 


East  Jordan- 
Grand  Haven 


Chiefs  Car 
Squad  Wagon 
Hook   &   Ladde 
Gasoline    Pump 
&  Chemical 


Hand-drawn 
Horse   power 


September,  1915 


STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY 
Manufacturer 


>  SO 


0& 


■i 

oo 


Grand  Rapids — 

White    3  6        60  261 

White    Hi  6        45  306 

White    2V4  6        43  251 

Oldsmobile    5  4       37  160 

Seagrave    3%  4       50  435 

Oldsmobile     3  2-3  6        60  107 

United    Motor    Hi  6        43  919 

Oldsmobile     3  1-3  4        40  292 

Decatur    2-3  yr.  4        40  591 

Couple  Gear 2  %  Elec   ...  149 

Couple  Gear  1  Elec    ...  293 

Couple  Gear 2  Elec   ...  204 

Seagrave    1  Elec   ...  107 

Couple  Gear 1%  Elec   ...  128 

Christie    2%  4       50  100 

Couple  Gear 238 

Jackson    

Carter  Car   (2) 

Holland — 

Houghton- 
Jackson    (2)    3  4        50       

American    La    France    (2) 

•American    La    France    (2) 

Lansing — 

Olds    6%  4        38  463 

Olds    hV-  6        60  2S2 

Olds    3%  4        60  152 

Olds    3%  4        60  119 

Webb    6*~  6        60  99 

Webb    4H  6        SO  112 

Robinson   2%  6        93  77 

Mt.  Clemens — 

Mt.  Pleasant — 

Muskegon — 
Otsego — 

Pontiac — 

Ford    1  •■         22  2.060 

American   La   France 4  ..        75  400 

Seagrave    4  80  250 

River  Rouge — 

Int.    Harvester 2  >i  20       

si     Johns— 

St.  Joseph — 

None 

South   Haven — 

Traverse  City — 


87 

9.500 

107 

17.450 

70 

13.650 

126 

19,500 

121 

12,500 

64 

4,800 

79 

14,900 

679 

15,150 

235 

16,500 

79 

97 

114 

108 

103 

80 

130 

203 

1.500 

130 

180 

250 

96 

1.250 

95 

1.250 

61 

1.000 

73 

1.000 

92 

1.000 

123        

123        21,400 
6S        21.400 


Hose  Wagon 
Hose  Wagon 
Hose  Wagon 
Hose  Wagon 
Hose  Wagon 
Hose   Wagon 
Hose    Wagon 
1,749     Chemical  Wagon 
1,132      Chemical   Wagon 
2,830      Tractor 
1,715      Tractor 
3.416      Tractor 
1.950      Tractor 
....      Tractor 
....      Tractor 
....      Fire    Marshall's    Car 

Batallion    Chiefs'   Cars 

....      Batallion   Chiefs   Cars 


Chief's  Car 

Chem.  &  Hose  car'y'g  Ladder 

Hook   &   Ladder  Trucks 

Chief's  Car 
Chemical  Engines 
Chem.    &   Hose 
Chem.  &  Hose 
Gasoline  Pumpers 
Gasoline  Pumpers 
Gasoline  Pumpers 


Couple    gear   drive. 


r  hief's  Car 

Chem.  &  Hose  car'y'g  Ladder 

Chem.  &  Hose  car'y'g  Ladder 

Chemical   Engine 


Horse-drawn. 
Horse-drawn. 
Horse-drawn. 
Hand-drawn. 


Purchase  of  triple  comb,  rec- 
ommended. 

Purchase  of  1  comb.  chem.  St 
hose   recommended. 


Purchase    of    comb.    chem.    & 

hose   recommended. 
Purchase  of   1  chemical   hose 

car  recommended. 


Minnesota — 

Faribault — • 

Hastings — 

Luverne — 

Luverne 60       .... 

Stillwater — 

Two  Harbors— 

Lundgren-Mahan    5  

American   La  France 

Boston   Woven   Hose 

Virginia — 

Haynes 1  M:         4         30      1.S74 

Waterous 4  6      110  35 

American    La   France 1  4        70         765 


ical    &   Hose 


.  .  . .      Hose   Wagon 

Chemical 

112      Hook  &   Ladder 


Chief's  Car 

Chem.  &  Hose  car'y'g  Ladd'i 

Chem.  &  Hose  car'y'g  Ladd'i 


Horse-drawn. 
Hand-drawn. 

Comb.  chem.  &  hose  &  lad'r 
truck  to  be  deliv    in   90  tfys. 

Purchase  comb.  chem.  truck 
recommended. 

Probably  horse-drawn,  also  2 
hand  hose  carts. 


Also  one  pumping  engine 
drawn  by  comb,  chemical  & 
hose   motor. 


Mississippi— 

Aberdeen — 

American    La   France 

Gulf  port — 

Overland 

Boyd 55 

Laurel — 

American    La    France 1  4        75 

Meridian— 

Bulck    %        4        2S 

Seagrave    4  4        52 

Seagrave    3  6       80 

Natchez — 

None 

Vicksburg — 

Missouri- 
Cameron — 

Carrollton — 

Overland   %        4       35 

Carthage — 

Hale-Velie 1  4        65 

Hannibal — 

None 

Jefferson  City — 

Seagrave    3  4       60 


1.250 


Comb.    Chemical    &    Hose 


36      Horse-drawn  hose  wagon. 

Chiefs    Car 

Comb.    Chemical    &   Hose 

Comb.    Chemical   &   Hose 


Chief's  Car 

Comb.  Chem.  &  Hose  Wagon 


"Will     purchase     2  ^ -inch     Are 

hose. 
Purchase    of    1    aerial    truck 

and   2    comb,    hose   &    chem. 

wagons,     all    motor    driven. 

recommended. 
All     horse     and     hand-drawn 

apparatus. 


Purchase      of      motor-driven 
hook   &   ladder  truck   rec. 
Comb.  Chem.   &  Hose  Wagon     Horse-drawn  apparatus. 


September,  1915 


STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY  m . 

Manufacturer  • 

Joplin— 

Haynes 1 

Webb    7 

Forsythe    6 

Continental    4 

Knox 1 

Webb    7 

Kansas  City — 

Pope-Hartford   (2)   6 

Hale-Velie    (3)     2 

Hall     1 

Webb-Thomas    4 


Webb-Tho 
Marceline — 

None 
Maryville — 


.--    o<     ,2  5^ 
Z  G    X    %  h  2 


:  &„. 


ou 


Non 


New  Jersey — 

Asbury  Park — 

Mack 2 

Martin    2 

Cross 2 

Velie    1 

Christie    iit 

Freehold — 


Nor 


Hackensack — 

Ford    6  rr 

American   La   France 4 

Knox     3 

American   La   France 1 

Irvington— 


Monet  t — 

None 

Poplar  Bluff- 
None  

St.  Charles— 

None 

St.   Louis — 

Marmon 

Wagner    3 

Webb    2 

Robinson    

Not   Given    (3) 

Not  Given    (1) 5 

Springfield — 

Rambler    4 

American   La  France    (2).    2% 

American    La   France 2Vi 

Anderson    2  Yt 

American   La  France 2% 

Washington — 

None   

Montana — 

Bozeman — 

Ford    1 

Webb    S 

Kalispell — 

Nott    1 

Hale    1 

Nebraska — 

Columbus — 

Seagrave    3 

Havelock — 

None    

Norfolk — 

None   

New  Hampshire — 

Concord — 


White  . 
Littleton — 

Ford  . . 
Nashua — 


200 
275 


1.200 
1,000 
1.200 
1.000 


1.000 
1,000 


(2). 


Jersey  City — 

Slutz   (5) 

Not    Given 

Not   Given 

Not   Given 

Not  Given 
Lambertville — 

None 

Lodi— 

(2)     7  IB 

Madison—  ' 

American   La  France 1  B     100         129       .... 

Webb    5%        4        60       33 

New  Mexico — 

Albuquerque — 

Ford    3  4        20      1,538         110 

American   La   France    (2) 

Clovis— 

None 

Raton — . 

None 

September,  1915 


Chiefs   Car 
Hose  Wagon 
Chemical    Engine 
Chemical    Engine 
Hook  &  Ladder  Truck 
Gasoline  Pumper 

Chief's  Cars   (2) 

Chiefs  Cars 

Hose   Wagon 

Comb.    Chem.    &    Hose    with 

Ladder 
Gasoline    Pumper    with    Hose 


Contemplates  purchase  of  ad- 
ditional motor  apparatus 
next  year. 


Hand-drawn  apparatus.  Vol. 
Hand-drawn  apparatus.  Vol. 
Hand-drawn    apparatus.    Vol. 


Chiefs   Car 

Hook    &    Ladder   Truck 
Hook    &    Ladder    Truck 
Hook    &    Ladder    Truck 
Gasoline  Pumpers 
Gasoline  Pumpers 

Chiefs  Car 

Hose  Wagon 

Chemical    Engine 

Chem.   &  Hose  with   Ladder 

Gasoline   Pumper 


Chem.  &   Hose  with   Ladder 
Gasoline    Pumper    with    Hose 
&  Ladder 


50     Comb  Chem.   &   Hose  Wagon 


Hose   Wagon 


Hose  Wagon 

Comb.  Hose  &  Chem.  Wagon 
Comb.  Hose  &  Chem.  Wagon 
Comb.  Hose  &  Chem.  Wagon 
Tractor   for  Aerial 


Comb.    Hose    &    Chemical 
Tractor  for  H.   &  L.   Truck 
Gasoline  Pumper  with  Hose 

Comb.  Chemical  &  Hose 
Hook   &    Ladder  Truck 
Gas.    Pump.  ;    Hose   &   Chem. 

Chiefs   Car 
Hose  Wagon 
•  Comb.   Hose  —  Chemical 
Hook   &   Ladder  Trucks 
Pumping    Engines 


Will  purchase  gasoline-drivei 
pumping  engine  next  year. 

Motor-driven  comb,  hose  anc 
chemical    recommended. 


Contemplate  purchasing  5 
Stutz  cars.  7  pumpers,  3 
aerial  trucks.  3  fuel  wagons, 
9  tractors,   10,000  ft.  of  2%- 


Comb.  hose  ai 
recommended. 

Hook  and  Ladde 
ommended. 


STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY 
Manufacturer 


«OT 


z6  a   i£s 


£S 


New  York — 

Amsterdam — 

White 2  96 

Baldwinsville — 

None 

Cohoes— 

American   La   France 6  6  60  .... 

Westinghouse 5  

American   La   France 5  6  80  .... 

American   La   France 13  6  60  .... 

American  La  France   (2) .   6  6  60  80 

Corning — ■ 

American  La  France 2  4  70  70 

American   La   France 2  6  100  100 

Elmira  Heights— 

None 

Hornell— 

None 

Jamestown — 

Cadillac 4  40       

American  La  France    (2)  .4  4  70  .... 

American   La   France 1  6  110       

New  Rochelle — 

Overland    2  mo.  6  45  .... 

Knox   3  4  40  110 

Knox 3  4  45  102 

La  France 1  6  72  77 

La  France 2  6  72  112 

La  France 1  6  72  77 

Christie    2  4  70  54 

Rochester — 

Waterloo — 

None 

Yonkers — 

White    (3)    3  4  30  .... 

Boyd    (2)   4  6  70  1,144 

American   La   France    .2).    1  4  60  888 

American    La   France    (2).    2  4  90  355 

\V,  lil 4  6  90  697 

American    La   France 1  6  90  423 


CS        17,350 

19.350 

1.000 
1.000 

600 

800 
700 

15            4.100 
15        13.000 

1.500 
1.800 


682 
403 
25S 
179 


Chem.   &  Hose  with  Ladder 
Gasoline  Pumper  with  Hose 
Gasoline  Pumper  with  Hose 
Gasoline  Pumper 
Tractor 


Chiefs  Car 

Chem.  &  Hose  with  Ladde 

Gasoline  Pumper 

Chief's  Car 

Squad   Wagon 

Comb.    Chemical   &   Hose 

Hook  &    Ladder 

Gasoline  Pumper 

Tractor 

Tractor 

Chiefs  Car 

Comb.   Chemical  &  Hose 

Salvage  Corps 

Hook   &   Ladder  Trucks 

Pumping  Engine 


Chief's  Car 
Chemical  &  Hose 
Chemical  &  Hose 
Hook   &   Ladder 
Gasoline  Pumper  &  Hose 
Gas.  Pump.,  Hose  &  Chem. 


Chief's  car  recommended. 


North  Carolina — 

Durham — 

Overland   New 

Webb    3 

Oxford — 

None 

Rocky  Mound — 

None  

Winston -Salem — 

Buick    1 

American   La  France 2 


North  Dakota — 

Jamestown — 

None 

Ohio- 
Akron — 

Olds         5  4  60  3,500 

Thomas    (2)    2  6  72  250 

Boyd    (2)    1%  4  70  352 

Nott     1%  «  105  •■• 

Webb    (4)    4  6  72  350 

Christie    2  4  90  100 

Alliance- 
Chalmers    6  4  40  1,700 

Sampson    4  4  36  75 

Robinson 1  6  110  .... 

Robinson    6  4  70  400 

Harley    

Bellaire — 

Bellefontaine — 

%  6  79       

Bucyrus — 

! 4  6  SO       

Canton — 

Chalmers 

Not  Given   3%  6  80       

Not  Given    3  6  60        

Not  Given    3%  6  80       

Not  Given    2%  6  80       

Not  Given %  •  •  60       

Not  Given    3%  6  110        

Cincinnati — 

20 — Names  not  reported 


Columbus — 


332 
150 

1.200 

150 
250 

1,000 

86 
86 
S6 
86 

1.000 

110 

1,000 

900 
450 

39 

4.500 

31 

1,200 

Chief's  Car 

Hose  Wagons 
Hook  &  Ladder 
Gasoline  Pumper 
Gasoline  Pumper 
Tractor 

Chief's    Car 

Comb.    Chemical    &    Hose 

Gas.   Pump.   Hose  &  Chem. 

Gas.   Pump.   Hose  &  Chem. 

Motorcycle 


Gas.  Pumper.:  Hose  &  Pump. 

Chem.  &  Hose,  car'y'g  Lad'rs 

Chief's   Car 

Squad    Wagon 

Comb.    Chemical    &    Hose 

Chem.  &  Hose,  car'y'g  Lad'rs 

Chem.  &  Hose,  car'y'g  Lad'rs 

Hook  &   Ladder  Truck 

(3)Gas.  Pump.,  Hose  &  Chem. 


purchase       of 


Also  have  one  85-ft. 
80  h.p.  and  one  65-ft. 
drawn    in    reserve. 


hose    truck.    10    au 

to 

comb. 

booster  pump  tank 

at 

d  hose 

wagons.      1      chief! 

car,     1 

auto   coal   truck. 

comb.    chem.    hose 

ragons. 

2     front     drives     ai 

M 

4     re- 

builds      are      recor 

ended. 

Bond    for    $60,000 

lilable. 

September,  7.0/5 


STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE     AND    CITY  »i!      ^?        .  K* 

Manufacturer  ««     g§     ^  =  £  S 

East  Liverpool — 

Cartercar     2             4        48       

Robinson   (3)    2           4        80       

American   La   France 2  mo.     6     105  .... 

Robinson    2  mo.     6     110       

Elyria— 

Overland    2%        4       30  2,000 

Robinson   (2)    4            6     110  600 

Peerless    1            4        50  400 

Hamilton — 

Not  Given 

American   La  France 4            4       48  200 

Knox 4            4        75  300 

Lakewood — 

Cadillac   1            4        40       

Peerless   1            6       60       

American    La    France 1            4        75  .... 

American    La    France 1            6      105        

Lancaster — 

Seagrave   (2)    

Lebanon — 

Lima — 

Overland    1 M         4        35  6.000 

Marietta — 

Seagrave    3            4       70  F,7 

Robinson   3            4      110  102 

Robinson 

Marion — 

Seagrave    3             6     79.3  277 

Robinson   4  mo.     6       93  124 

Robinson    3             6        93  124 

Seagrave    4  mo.      6     79.3  .... 

Mingo  Junction — 

Norwood — 

Seagrave    (2)    2             6        90  250 

Seagrave    2            6       90  1S5 

American   La   France 2            6       72  300 

Seagrave    2            6        90  .... 

Oberlin — 

Portsmouth — 

Webb    5          

St.   Mary's — 

Springfield — 

Ford    2             4        24  3.000 

Kelly-Springfield     (3) 3            4        35  4.500 

Webb    7             1        60  2,000 

Tiffin — 

Overland    H        4    25  3-5  4.500 

American    La   France 

A  meriean   La   France %      

Toledo— 


1.200 

1.200 

900 

1,200 

750 

1,200 

750 

4.500 

Chiefs  Car 

Comb.    Chemical   &   Hose 
Hook  &.  Ladder  Truck 
Gas.    Pump..    Hose   &    Chem. 

Chiefs  Car 


Chief's   Car 
Hose   Wagon 
Hose   Wagon 

Chief's   Car 
Chem.   &   Hose. 
Hook  &   Ladde 
Gas.    Pumper    ^ 


Recommend  purchase  of  1 
triple  engine,  chemical  and 
hose. 


h   Hose 

eagrave 

May    purchase    a 
engine   in   1916. 

uto    pumping 

Contemplate  motorizing  the 
whole  department  within 
the   next   six   months. 


car'y'g  Lads. 
Truck 
ith    Hose 


Chief's    Car 


Hook   &   Ladder   Truck 
Gas.    Pump.,    Hose    &    Chem. 
Tractor   on    Ladder    Truck 

Comb.    Chemical    &    Hose 
Gasoline    Pumper    with    Hose 
Gasoline    Pumper    with    Hose 
Gas.    Pump.,   Hose  &  Chem. 


Chem.  &  Hose  car'y'g  Ladds. 
Hook   &    Ladder   Truck 
Gas.    Pump.,    Hose    &    Chem. 
Tractors 


also   alarm   system. 

Have  recommended  purchase 
hi  aerial  and  steamer,  i 
comb.  chem.  &  hose  and  1 
triple  pumper. 


Have  recommended  purchase 
of  one  75-ft.  aerial  motor 
truck. 


forse -drawn.  Recom 

purchase    of    1    comb,    i 
ical   and   hose   wagon. 


vith    Hose     Rec 


end  purchase  o 
truck.  2  tractors 
il  &   hose  and   chief* 


Chiefs    Car 

Recommended      pure 

Chem.  &  Hose,  car'y'g  Lad'rs 

once  of  aerial   ladd 

Gasoline   Pumper   with   Hose 

1    comb,    chem,    & 

pumpers    with    hose 

Chief's    Car 

Hook  &  Ladder  Truck 

Gas.    Pump.,    Hose    &    Chem. 

Have     the     folio 


equip- 


24      Comb.    Che 


comb.  chem.  &  hose.  S  hook 
&  ladder  trucks.  14  steam 
pumping  engines.  4  motor- 
cycles. Recommend  pur- 
chase of  11  comb,  hose  & 
chem.  wagons,  1  hook  & 
Ladder  truck  and  1  squad 
wagon. 

Horse-drawn.  Have  recom- 
mended purchase  of  comb, 
truck. 


Have  recommended  purchase 
of  1  chassis  for  horse-drawn 
comb,    wagon. 


Horse-drawn. 


Youngstown — • 

Ford    (21    

Firestone-Columbus 


Kno 


(2) 


Seagrave   (2)    . 
Robinson   (2)    . 

Nott    

Seagrave   (3)    . 
Robinson   (3)    . 

Knox 

Webb    

Front     Drive     . 
Knox    (2) 

Oklahoma — 

Altus — 


(4  Christie) 


200      Chemical    &    Hose 


Chiefs'   Cars 

Chief's    Car 

Comb.    Chemical    &    Hose 

Comb.    Chemical    &    Hose 

Comb.   Chemical   &   Hose 

Chem.  &  Hose,  car'y'g  Lad' 

Hook   &  Ladder  Truck 

Hose  &  Chem. 

Hose  &  Chem. 

Hose  &  Chem. 


Gas.  Pu 
Gas.  Pu 
Gas.  Pu 
Tractor; 
Tractor; 


September,  1915 


STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY 
Manufacturer 


Anardako — 

Metz    3 

Wichita    1 

BartlesviUe — 

American  La  France 4 

Clinton — 

Anderson  4 

Guthrie — 

Ford   % 

Studebaker   % 

Robinson    6 

McAlester — 


Miami- 


Muskogee — 
Chalmers 
Webb    . .  . 
Webb    

Nowata — 


Oklahoma  City — 

Buick    2 

National 1 

American  La  France 4 

Knox     1 

Northern    1 

Chadwick    1 

Thomas   (2)    1 

Knox 1 

American   La   France 1 

Knox  (2) 1 


£« 

*2 

OF 

^6 

6,000 

4 

4,500 

1,00( 

1,900 

10,300 

26! 

La  France  engines  tractorized) 


Chief's  Car 

108  Comb.    Chemical   &   Hose 

66  Comb.   Chemical   &   Hose 

160  Hose  Wagons 

Chief's   Car 

Comb.   Chemical   &   Hose 

340  Comb.   Chemical   &   Hose 


fs  Car 

n.  &  Hose,  car'y'g  Lad'rs 

n.  &  Hose,  car'y'g  Lad'rs 


Chiefs  Car 
Chiefs  Car 

Chem.  &  Hose,  car'y'g  Lad'rs 
Chem.  &  Hose,  car'y'g  Lad'rs 
Chem.  &  Hose,  car'y'g  Lad'rs 
Chem.  &  Hose,  car'y'g  Lad'rs 
Hook  &  Ladder  Trucks 
Hook  &  Ladder  Trucks 
Gasoline  Pumpers  with  Hose 

&  Chemical 
Motor-driven     Steam     Pump- 
ing  Engines 
Motorcycles 


Amer.  La  France  hoi 
ladder,  horse-drawn. 
Amer.   La   France  ste£ 

Horse-drawn. 


Horse-drawn. 


Ponca  City— 

Geo.   C.  Hale 1 

Purcell — 


Comb.  Chem.  &  Hose 


Tulsa — 

1 

2 

5 

7 
3 
2 

2 

1 
4 

6% 

4 

4 

3 

3 

2 

2 

1 

1% 

0 

4 

4 
2 
2 
2 

2 
2 

4 
4 
6 
4 

4 

6 
4 

4 

4 
4 

6 
4 
4 
6 
4 
4 
4 
4 
6 

6 

40 
40 
90 
90 

60 

120 
40 

90 

40 

70 

36 
32 
30 

33 
36 

22 
22 
48 
72 

72 

32 
22 
36 
36 
48 
48 
4S 
48 
48 
48 
48 
4S 
48 
42 
11 

8,000 
166 
22 

56 

38 
53 
36 

7,000 
4.500 
3.000 
6.000 
8,000 
4,700 
6,500 
250 
427 

490 

193 

246 
450 
360 
536 
267 
310 
280 
450 
300 
455 
275 

10,000 

206 
206 
51 
56 

66 
53 

183 
132 

97 

85 

97 
184 
132 
138 
183 
22 
90 
195 
122 
119 
225 

11,000       

5.900        

5.350       

7,250       

Oregon — 

Medford — 

Oldsmobile    

Portland — 

Christie,  Ex.  1st  class  stm 

1.100 

760 

750 

1.000        

1.000        

1,300       

150       

150       

150        

150        

150       

15  0       

150        

150       

150        

400       

White    

American    La    France 

American   La   France 

American   La  France 

American  La   France 

American  La  France 

American   La  France 

Four  Wheel   Drive 

White.    3-ton    

Pennsylvania — 
Avoca — 

1 

Bellefonte — 
Brookville — 


Chester — 

Mitchell    4 

Comb.  Ladder  Co. 

(Mack  Chassis)   1 

Seagrave   (Mack  Tractor) .    1 

American  La  France 

(Christie  Front  Drive)    .. 
Clearfield — 

Hnrwood-Barley   

Seagrave    


Chief's   Car 

Comb.  Chemical  &  Hose 
Comb.  Chemical  &  Hose 
Hook  &  Ladder  Truck 

(Christie   Tractor) 
Gasoline  Pumper  with  Hose 
Gasoline  Pumper  with  Hose 
Motor-driven  Steam  Pumping 

Engine 
Tractor 


Chem.  &  Hose,  carry'g  Lad'is 

Chiefs  Car 

1st    Assistant 

2nd    Battalion 

3rd   Battalion 

4th  Battalion 

Supt.  F.  A.  Telg. 

Truck   F.    A.    Telg. 

Tractor 

Gasoline    Pumper   with    Hose 

Body 
Gasoline    Pumper   with    Hose 

Body 
Hose   "Wagon 
Hose   Wagon 
Comb.    Hose   &   Chemical 
Comb.   Hose  &  Chemical 
Comb.    Hose   &   Chemical 
Comb.    Hose   &   Chemical 
Comb.    Hose   &   Chemical 
Comb.    Hose   &   Chemical 
Comb.   Hose  &  Chemical 
Comb.   Hose   &   Chemical 
Comb.    Hose   &   Chemical 
Comb.   Hose   &   Chemica! 
S5-ft.  Aerial  Truck 
Chemical 
Supply  Truck 


Horse-drawn 


Have  recommended   purchase 


Chiefs  Car 


Motor-driven     Steam     Pum 

Ing  Engine 
Chem.  &   Hose  with   Ladde 
Hook   &   Ladder   Truck 


of  2   motor   ct 
Have  recomme: 

of      motor-dri' 

engine. 
Have  recommei 


mb.    wagons, 
ded  purchase 
en      pumping 

ded  purchase 


of  comb,  chemical  &  hose 
wagon,  2  tractors  and  gaso- 
line  pumping   engine. 


September,  191i 


STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY 
Manufacturer 


l&    lo    W    SS3    <<* 


o£ 


Horse  &  hand-drawn  equip. 


erry — 

None 
aston — 


Yanklin —  0  49  70 

Knox     "  '  .  70 

Seagrave    xl 

iettysburg —  

None 

Jlrardville —  

None 

Jrove   City—  .  

Seagrave 

reannette —  G     107       .... 

American  La  France % 

Johnstown —  5  4      

Knox     •  •• .        

American   La   France 5  * 

American   La  France 

Knox  Mills —  

None   

Latrobe —  

None 

Lansdowne —  .  4       40      

Brockway  ......•••• ™  '     4       40        70o 

American   La   France m 

Meadville —                                          j  4  70  137 

j  4  70  137 

!  4  70  137 

!  4  70  137 

— — " '.'.'.'.'.'.'.'.    3  «  105  137 

Mt.  Pleasant —  u.        4  70       

American   La  France H 

New  Castle —                                                   4  22  8,000 

Ford    ,             4  40  480 

White „             4  40  480 

White   ,            6  60  592 

Knox    ,            ,  ..  6.000 

Harley-Davidson <= 

Philadelphia —  ,  

White    ,  '      ' 

Cole  (6)   " 

Boyd  (2)    : 


Steam    Fire    Engines 
Comb     Hose   &   Chemical 
Comb.    Hose   Wagons 
Hook  &  Ladder 

Comb    Chemical   &   Hose 
Hook  &   Ladder  Truck 


Gamewell  fire  alarm  system 
Hayes  aerial. 
Will  completely  m 
or  5  years. 


in  4 


nb.    he 


&  chemical  con- 


templated. 
Triple    comb,    contemplated. 


Hook  &  Ladder  Truck 

Gasoline    Pumper   with    Hose 

&   Chemical 
Chief's    Car 

Comb.   Hose   &  Chemical 
Gasoline    Pumper    with    Hose 

&   Chemical 


Comb,   chemic 
templated. 


Hand-drawr 


Comb.   Chemical   &   Hose 
Gasoline    Pumper    with    Hose 
&  Chemical 

Comb.   Chemical   &   Hose 
Chem.  &  Hose,   car'y'g  Lad'rs 
Hook  &  Ladder 
Gasoline    Pumper    with    Hose - 
Gasoline    Pumper    with    Hose 


Police    &    fire 
contemplated. 

Motor      ambulance 
plated. 


apparatus 
alarm    system 
tem- 


&    Che 


,ical 


46 

900 

39 

900 

133 

1,000 

233 

Ale 


Kno 


..    2 


(2) 


Seagrave 
Christie    . . 

Webb    % 

Commercial    ' 

Commercial    * 

Christie    • * 

Commercial    (2)    * 

Mack    

Quakertown — 

None 

Reading—  . 

Hudson     , 

Knox    (2)    * 

White      ■  ■• , 

American  La  France ^ 

Rambler    - 

Boyd     • ; ; : ' ' 

Amer.    La   France    (2) >■ 

Christie    \ 

Knox     

Ridgwa> — 

None 

Scranton —  . 

A   &  B   (2) \ 

Seagrave   (2) •■•• 

American  La  France    (3).    i 

Seagrave   (3)    

Buick    

Shenandoah —  , 

Not  Given 

Washington —  s 

American   La  France 1 

Waynesboro — 


1.000 
320 
320 
320 
320 


Comb.   Chemical  &  Hose 

Chiefs  Car 

Chem.  &  Hose  with  Ladder 

Chem     &   Hose   with   Ladder 

Gasoline   Pumper    with    Hose 

Motorcycle 

Chiefs  Car 

Chiefs  Car 

Comb.   Chemical   &  Hose 

Comb.    Chemical   &  Hose 

Comb.   Chemical   &  Hose 

Comb.    Gas.    &   Elec.    H.   &  L. 

Truck  __     , 

Tractor  for  H.  &  L.   Truck 
Hook  &  Ladder  Truck 
Tractor  for  H.  &  L.  Truck 
Elec     Tractor   for   Pumper. 
Elec.    Tractor   for   Pumper. 
Elec.    Tractor   for  Pumper. 
Tractor   for   Pumper 
Hose   Wagons 
.      Hose   Wagons 


Chiefs  Car 


Aerial  hook  and  ladder  and 
combination  hose  &  chemi- 
cal   contemplated. 


bin 


e  entire  fire 
as  possible. 


Chief  Murphy  has  recom- 
mended the  purchase  of  1 
85-ft.  terial  truck;  1  65-ft. 
aerial  truck;  2  city  service 
trucks;  6  comb,  wagons;  t> 
tractors  for  engines  (gas); 
2  electric  comb,  wagons;  1 
electric  tractor  for  truck;  - 
gas  tractor  trucks,  and  1 
auto.    comb.    &   pumper. 


4.762   alarms 


1914. 


Pumper   and    H.    &   L.    truck 

contempltaed. 
Three   tractors   contemplated. 


500 

250 

250 

750 

250 

750 

250 

750 

Comb.  Ho 
Comb.  He 
Comb.    Hr 


300 
1.200 


&   Chemical 
&   Chemical 
&    Chemical 
...    &   Chemical 
Hook    &    Ladder   Truck 
Gasoline    Pumper    with    Hose 

&    Chemical 
Tractor 
Tractor 


Gas  -Electric    Tractor 
Comb.   Chemical  &  Hose 
Triple    Combinations 
Triple    Combinations 
Chief's   Car. 

Chem     Engine  with   Ladder 
Comb.    Chem.    &    Hose    wit 

Ladder 
Comb.  Chemical  &  Hose 

Ladder 


Triple    comb. 


th 


N'.i 


rly- 


Weathe 

Ford    .  • 

Rhode  Island — 

East  Providence — 

Berliet   . 

Alco    

Pawtucket —  4 

National     ^ 

Boyd    (3)   „ 

Garford    (3)    * 

Webb    , 

Christie    

September,  1915 


50     Chief's  Car 


Squad  Wagon 

Chem.  &  Hose  with  Ladder 

Chiefs  Car 

Comb.    Chemical   &   Hose 
Chem.   &  Hose  with  Ladder 
Gasoline      Pumper      with      H. 
and  C.  Tractor 


Two  tractors  &  comb.   chem. 
&  Hose  contemplated. 


Two    hook    &    ladder    truck* 
contempalted. 


STATISTICS  OF  MOTOR  FIRE  APPARATUS. 


STATE    AND    CITY 
Manufacturer 


-    C  c 


o£ 


Westerley — 

Not  Given 1 

Not  Given    1 

South  Carolina — 

Charleston — 

Buick   (2)    9 

Seagrave    (3)    3 

Webb    5 

Seagrave    

Seagrave    3 

Darlington — 

None 

South  Dakota — 

Aberdeen — 

White    1 

Lead — 

None 

Mitchell— 

None 

Watertown — 

Tennessee — 
Fayetteville — 

None 

Park  City — 

American   La  France 3 

Pulaski — 

None 

Rockwood — 


Chief's   Car 

Chem.   &  Hose  with   Ladder 

Gasoline    Pumper   with    Hose 

&    Ladder 
Gasoline    Pumper 
Tractor 


Chemical  &   Hose 


with  H.   &  C. 


Horse    &    hand-drawn    equi 

Pumper    with    hose    &    che 

contemplated. 
Three  pieces  horse-drawn. 


Texas — 

Amarillo — ■ 
Cadillac 
Cadillac 
Am.  I  [car 


Chief's    Car 


se  with  Ladder 
se  with  Ladder 
nper  with  Hose 


American    La    France 4  mo. 

Brownwood — 

None 

Bryan — 

American    La   France 9  mo. 

American    La    France 2 

Comanche — 

None 

Ennls — 

American   La  France 5 

American    La    France 1 

Fort  Worth — 

Buick    2 

American   La   France 

Webb    

American   La  France 

American   La   France    (3).    ... 
Hillsboro— 

Seagrave    2 

Seagrave    2 

Not  Given 7 

Houston  Heights — 

Ford    5  mo. 

Robinson    5 

Federal    2 

Laredo — 

None 

Marshall — 

Buick    

McKinney— 

Seagrave    (2)    

1 1  ■  aunfels — 

Ford    2  mo. 


Palestine — 

Buick    

Robinson 

Plain  View — 

American   La   France 

American   La   France 4  m 

San  Marcos — 

Ford    3 

Buick    1 

Buick   6    6 

American    La    France 8  m 

Sherman— 

Not  Given    7 

Stamford — 

Studebaker    S 

rave    

Studebaker    14 

Waterous    n 

Sulphur  Springs — 

American    La   France 

Tyler— 

None 

Victoria— 


155         162  200       

11  12  2.500    150M 


Chief's  Car 

.  ...  Comb.    Hose  &   Chemical 

Comb.    Hose  &   Chemical 

H.    &    L.    Truck 

Gasoline   Pumper  with    Hose 

Chemical    Engine 

Chem.    &    Hose    with    Ladde 

150  Hook    &    Ladder    Truck 

. .  .  .  Chief's    Car 
.  .  .  .  Hose  Wagon 
H.    &   L.    Truck 


Chiefs    Car 

Hose  Wagons 

Chief's    Car 

Hose   Wagon 

Gasoline    Pump,    with    Hose 


Chiefs  Car 
Hose  wagon 
Hook   &   Ladder 

th    Hose 


300 

30 

Gasoline    Pumper 
&  Chemical 

100 

IS 

Chiefs   Car 

::: 

200 

rose   Wagon 
Chemical  &  Hose 
H.   &   L.   Truck 
Gas.    rumper 

Comb     Hose    &    Chemical 


Chief's    Car 


<""omb.  hose  &  chem.  &  two 
chem.  engines  contemplated, 
.lust   purchased. 

Triple    comb,    purchased. 


hose  &  chem.  and  2 
recommended. 
Will     purchase     moto: 
H.  &  L.  truck. 


Septembrr.   1915 


STATISTICS   OP  MOTOR   FIRE   APPARATUS. 


STATE    AND    CITY  « « 

Manufacturer  £  | 

V  tab- 
Logan — 

American   La   France 2«. 

Ogden— 

Stoddard-Dayton    5 

American   La   France 3 

American   La   France 1 


Vermont — 

Burlington — 

Cole 

American    La   France. 
Mardwick — ■ 

Montpelier — 


Id  x 


\,i 


Virginia — 

Covington — 

American  La  France. 
Newport  News — 

Overland    

Seagrave   (2)    

American    La   France. 

Seagrave    (2)    

La    France. 


American   La   France 6 

rave    2  n 

Seagrave    2  rr 

Norfolk- 
Cadillac  3 

Ford    I 

American    La    France 4 

Webb    4 

Christie    3 

Richmond- 
Knox   4   31i 

Knox,    La  France  .>*■  Mai  k  5  i 

Knox,    La  France  &  Mack  5  1 

Knox,   La  France  3 3 


igrave    4 


No 


Olympia — 

Not  Given  (2) 4 

Tacoma — ■ 

Stoddard-Dayton     5 

Seagrave   (2)    5 

Seagrave   (2)    5 

White   

Seagrave    

Seagrave    (2)    

Seagrave    

Nott-Christie    3 

Vancouver — 

Seagrave    

Seagrave    

Robinson    

Indian 

Walla  Walla — 

Buick    1 

Seagrave   (2)    2 

West  Virginia — 

Huntington — 

Oakland   4 

American   La   France Sir 


Ba 


il.l.-. 


American   La   Franc 


Martfnsburg — 

Norwalk     2 

Norwalk    1 


Waterous 

0             6 

Knox  3 

3             6 

Knox  2 

2             6 

Washington — 

Aberdeen — 

Overland    

Bellingham — 

Seagrave    (2)    

2V,        6 

2.515 

190 

2.529 

109 

473 

186 

466 

164 

1.000 
126 


additional 


Chief's   Car 


lb.    Hose    &    Che 


Chiefs   Car 

Comb.    Chemical   &    Hose 

Additional     motor    apparati 
contemplated. 

Hand-dr 

awn  apparatus. 

Triple    c 

omb.    contemplated 

Chem.   &   Hose   with   Ladder 

Fire  ala 

"m  system  contemp 

Chief's  Car 

Comb.   Chem.   &   Hose 

Comb.   Chem.   &  Hose 

Chem.   &  Hose  with  Ladder 

Chem.    &   Hose   with    Ladder 

H.    &   L.    Truck 

Tractor  for  H.    &   L.    Truck 

Tractor 

Dept.    is 

fully    motorized. 

Chief's  Car 

Chief's  Car 

Comb.    Chemical    &   Hose 

Gasoline    Pumper   with    Ho 

Tractor 

Chief's  Car 

Hose  Wagon 

Comb.   Chemical   &   Hose 

H.  &  L.  Truck 

Gas.  Pumper  with  Chem. 

Gas.    Pumper    with    Hose 

Gas.  Pump  ,  Hose  &  Chem 

Tractor 


Chem.    &    Hose   \ 

nth    Ladder 

Chem.  &   Hose  v 

?ith   Ladder 

Comb.    Chemical 
Gasoline    Pumpe 
Motorcycle 

&   Hose 
r    with    Hose 

Chem.   &  Hose  v 

nth  Ladder 

Chiefs  Car 

Hose  Wagons 
Chemical    Engine 
Comb.   Chemical 

&  Hose 

Aerial  truck;  2  comb,  hose  & 
chem.,  and  1  triple  combi- 
nation recommended. 


omb.  motor  pumping  en- 
gine and  comb,  hose  and 
chemical    recommended. 


Hook    &    Ladder   Truck 
Chem.  with   Hose  &  Ladder 
Tractor-drawn    Steamer 

Hose  Wagon 

Chem.    &    Hose   with    Ladder 

Pumper  with   H.   &  C. 

Motorcycle 


Chief's  Car 
Squad    Wagon 
Hose  Wagon 
Hook    &    Ladder 

ft.    Aerial 
Gasoline    Pumper 

and    Chemical 

Comb.    Chemical    & 


Wisconsin — 

Milwaukee — 
Palmer-Si] 
Stegr-man 


Barter-Car    (6)    3 

Mitchell    S 

Seagrave    (3t    2 

Soagrave     (It     3 

Seagrave    ''  ni 

Ahrens-Fox     ft  m 

Seagravn    2 

Port  Washington — 


41         348 

79         599 
30   5.564-6 

167 

318 

5,143-6 

660       

10.500        

79          600- 
79      1. 400- 
SO        

3  350-3 

4  S00-! 



79         266 

236 

Squad   Wagon 

Squad   Wagon 

Chief's  Cars 

Chief's    Cars 

Chem.   &  Hose  with  Ladder 

H.    &    L.    Trucks 

Gasoline  Pumper  with  Hose 

Gasoline  Pumper  with   Hose 

Tractor  for  H.  &  L.   Truck 

Chief's    Car.    private    car 


September,  1915 


TABLE  III 


Contemplated  Purchases  of  Motor-Driven  Fire  Apparatus 

State  TYTE  OF  APPARATUS.  Name  of  Fire  Committee. 

City.  Service.  Chief.  "Chairman. 

Alabama —  ^TT 

Birmingham    1  comb.   chem.   and  hose.  S.    A.    Middleton.  "George  B.   Ward. 

Greenville    1  comb.   chem.   and  hose.  H.    J.    Gretin.  *J.  P.  Powell,  Jr.,  W.  C.  Poker. 

Montgomery    1  aerial   truck.  J.  P.    Browder.  *J.  A.  Thompson,  T.  B.  Hill,  A.  Behr. 

Union  Springs 1  comb.   chem.   and  hose.  H.   J.   Rosentehl.  *W.  M.   Pitts.  J.   B.   Fagin,   G.   M.   Edwards. 

W.  L.  Anderson,  J.  T.  Flewellen. 

Nogales     1  comb.  chem.   and  hose.  B.  Curtis.  *G  H  Fiedler 

California — 

Alameda 2    chassis    for    comb.,    2    chassis    for    hose    W.  T.  Steinmetz.  "Al  Latham,  E.  J.  Bevan,  H.  P.  Tank. 

wagons. 

Alhambra 1  motor   pump    eng.    with    hose,    1    chief's     F.  L.    Hilton.  *G.  L.  Telland. 

Hayward         car 

1  comb',   chem.   and  hose.  M.  G.   Riggs.  'A.  C.  Manter,  H.  A.  Brimer,  S.  J.   Simons. 

Los  Angeles   1  fire    boat — 8    comb,    pumping    engines,    2 

comb.    chem.    &    hose,    3    city   service 

Los  Angeles 2  tractors' for   H.    &   L.    truck,    2   tractors     A.    J.    Eley.  *C.  E.   Sebastian,  A.   F.   Frankenstein,  J.   P. 

for   engines,   5   chassis   for  hose   wag-  Yates, 

ons,   7   autos  for  battalion  chler. 
Oakland    1  truck,    2  pumping    engines.  E.    Whitehead.  «J.  J.  Jackson,  Mayor  Davie,  Edwards,  An- 

derson,  Baccus. 

Pasadena    1  comb.   chem.   and  hose.  A.  M.    Clifford.  *W.    B.    Langberry. 

Redondo    Beach       1  motor    pump,    1    comb.    chem.    and   hose     Jack   Funk.  *0.    N.    Tomlinson,    D.    T.    Thompson,    A    T. 

with    ladder.  Hembree,  Harry  Brolaski,  J  R.  Richard- 

son. 

Colorado  Springs    1  motor  pumper  with  chemical  &  hose.         P.    D.    McCartin.  *D.    G.   Johnson. 

Longmont    1  comb.   chem.    &  hose  with   ladder.  M.    G.    Rice.  »J.     V.     Booth,     Frank    Wadsworth,     H.     J. 

Cains. 
Monte  Vista 1  combination   pump   and   hose  car.  M.    W.    Davis. 

New    Britain         1  pump   engine.  R.  M.    Dane.  *E.   B.   Ailing,   F.    Holmes,   R.   R.   Healy. 

New  Haven       3  motor-driven    pieces.  R.  R.    Fancher.  »S.  M.  Judd,  C.  P.  Walker,  M.  A.  Reynolds, 

Willimantic F.  L.  Homan,  E.  G.  Frederick. 

1  triple    combination.  F.  W.     Jerrick.  *G.  Graves,  A.  Caise,  Ray  Commins. 

Daytona       1  pumper   and   fire    alarm    system.  W.    E.    French.  *E.  T.  Conrad,  E.  J.  Mills,  G.  A.  Klock. 

Lakeland  1  comb,     pumper,    H.     &    L.     truck,      fire     B.  J.  Driscoll.  "E.  C.  Flanagan. 

alarm    boxes.  . 

Tallahassee   1  triple    combination.  T.    P.    Coe.  "J.     B.     Clemons,    J.    A.    McLaunn,    E.     H. 

Alford. 

"[hens"  1  city   truck— hook  and   ladder.  G.    W.    Daman.  «H.  P.  Hinton.  J.  Z.  Hoke,  A.  G.  Dudley. 

Aueusta  1  triple  tank  chemical,  1   75-ft.  aerial.  F.   G.    Reynolds.  "D.   W.   Wright.   E.   M.   Wilder.   E.  J.   Lyon, 

E.  A.   Pendleton. 

Dawson 1  triple    cobination    truck.  S.  W.   Kenney.  "A.    B.    Hamilton.    Dr.    J.    G.    Dean,    W.    J. 

Mathis. 
Idaho — 
Boise  1  Am.-LaFrance.  C.    F.    Lindsay.  "John  A.  Davis. 

Illinois — 

Bloomington    1  aerial    truck,    1    pumper    with    hose,    1     Henry  Mayer.  *A.   J.    Erickson. 

comb.  chem.  and  hose  with  ladder. 

Blue    Island    1  triple    combination.  Jno.    Link.  «W.  J.  Kruse,  E.  B.  Bronson.  C.  J.  Olson. 

Champaign    1  pump   engine,    1   aerial   truck.  Jno.    Ely.  'William     Stolter,     George     Franks,     Albert 

Flatt. 

Decatur   1  aerial   hook   and   ladder   truck.  C.    W.    Devore.  "John  Mattes, 

E.    St.    Louis 1  motor  service   truck,   1   chief's   car.  M.    J.    Tobin.  »S.     J.     Cashel,    Wallace    Watkins,     Nelson 

Schein. 

Herrin    500  feet  2  V..  inch  hose.  D.    Meadows.  "A.  J.  Tate,  T.  W.  Barrett. 

joliet 1  tractor  for  aerial,   1  pumping  engine.         C.    W.    Royce.  "Thomas  Gorey. 

Maywood    1  combination   hose   and   chemical.  J.    J-    Kronenliter.  »J.  B.  Clendenen.  David  Haines.  F.   F.  Gus- 

tavison. 

Murphvsboro    1  combination  pumper  with  chemical.  Albert  Herring. 

Pontiao  1  truck  J     A..    Morrison.  »Dr.    Thayer.    W.    L.    Shaw,    Howard    Legg. 

William  Bentley. 
Urbana    1,000   feet   hose.  W.    H.    Roughton.  "J.  B.  Bennett,  J.  E.  South,  Roger  Tyrell. 

Anderson    1  aerial  truck,   1  comb.   chem.    &  hose.  C.   G.   Alford.  "Harve     Urban,     Edward     Station,     Samuel 

Heavlin. 

Decatur   4  tires,    500    ft    2%    inch    hose,    2    smoke     O.    B.    Wernhoff.  "H.   E.   Lynn,  J.   Martin,   P.   Kersch. 

helmets.  « 

E.    Chicago     1  new  station,   1   booster  pump,    1   chief's     J.    F.    Doherty.  "B.    Schriber,    Charles   Pitzel,   W.    BernRow- 

car.  ski. 

Goshen    1  hose    wagon.  J.    Snobarger.  »W.  H.  Collins,  Nat  Monroe.  Edw.  Nymeyer. 

Greenfield    1  combination    chemical    and    hose.  Jas.    Moran.  "Jacob  Forest.  E.  C.  Harding,  A.  K.  Ellis. 

Logansport    1  combination    chemical    and    hose.  Jno.     Griffin.  "Adrian  Beale.  J.  W.   Holland.  David  Price, 

W.   V.    Guthrie. 
NoblesvlUc    1  combination  hose  and  ladder  truck.  J.    B.    Garrison.  *H.   G.   Brown,  W.   E.  Lowther,  Aaron  Spa- 

nuth. 
South  Bend   1  75-foot  aerial  truck,   1  pumping  engine.     Irving    Sibrel.  »B.    F.    Augustine.    John    Hibbard.    Clement 

Smogor. 

Terre   Haute I  combination    chemical    and    hose,    1    75-     Harry    Bledsoe.  "Jacob  Strouse,  M.   Steele,  Fred  Savoree. 

foot    aerial    truck. 

Iowa — 

Chariton   1  -1-chassis    chemical.  J.    A.    Baker.  »C.   P.   Cornell,   Earl  Broshar,   James  Knee- 

land. 

Council  Bluffs   1  tractor    for    aerial.  F.     G.     Hitchcock.  »W.  A.   Stone.  A.  W.  Huber,  I.   N.   Minnick. 

Davenport    1  hose  car  with  turret  nozzle,  1  hose  car.     Peter    Denger.  "William  H.    Gosch,   F.    Waterman,   William 

Brehmer. 

Sioux    City    1  triple    comb,    pump    eng..    1    comb,    hose     Geo.     VanKellogg.  "John  Vandineen. 

ami    chemical. 

I  Continued  On  page  92) 
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MUNICIPAL    ENGINEERING 


Preserves  Roads 
Prevents  Dusr- 


Dustless,  Mudless 
Automobile-proof  Roads- 


Swansea  Stale  Road.  Ma! 
Treated  with  "Tarvia  H' 


The  beautiful,  little  old  town  of  Swan- 
sea is  opposite  Fall  River,  and  automo- 
bile traffic  streams  through  it  the  whole 
year  around  en  route  to  Providence. 

Because  of  this  traffic  Swansea  for  some 
time  suffered  from  the  dust  nuisance, 
but  with  the  co-operation  of  the  Mas- 
sachusetts Highway  Commission  it 
solved  the  problem  by  using  "Tarvia 
B". 

In  1912  Swansea  used  18,000  gallons,  in  1913 — 
30,226  gallons,  and  in  1914—18,000.  The  pres- 
ent plan  is  to  use  18,000  gallons  hereafter  each 
year.     This    is    sufficient    to    take    care  of  the 


whole  area  treated  and  is  made  possible  by  the 
smaller  quantity  required  for  re-treatment. 

"Tarvia  B"  is  applied  to  the  macadam  surface 
without  heating  after  the  surface  has  been  swept 
clear  of  surface  dust. 

The  Tarvia  percolates  into  the  surface,  forming 
a  sort  of  plastic  concrete  with  the  stone.  This 
tarvia-concrete  is  dustless,  mudless  and  automo- 
hile-proof. 

Swansea  has  found  that  such  treatment  keeps  its 
roads  in  fine  order  the  year  round  at  practically 
no  extra  expense,  because  this  treatment  adds 
greatly  to  the  life  of  the  road  and  saves  in  other 
maintenance  expenses. 

Illustrated  booklet  on  request. 


Sp 


This  company  has  a  corps  of  trained  engin- 
eers and  chemists  who  have  given  years  of 
study  to  modern  road  problems. 
The  advice  of  these  men  may  be  had  for 
the  asking  by  anyone  interested. 


ecial  Service  Department 

If  you  will  write  to  the  nearest  office  re- 


garding road  problems  and  conditions  in 
your  vicinity,  the  matter  will  have  prompt 
attention. 


BARRETT  MANUFACTURING  COMPANY 


Jew  York 
Pittsburgh 


Chicago 
Detroit 


Philadelphi: 
ircningham 


Boston 
sas  City 


St.  Louis 
Minneapolis 


Cleveland  Cincinnati 

Salt  Lake  City       Seattle 


-..'  v-  a; 


■,-:•„.■ 


TABLE  II.     (Continued  from  Advertising  Page  73  of  September  Number.) 

Statistics  of  Motor  Fire  Apparatus 


SPATE     AND     CITY 
Manufacturer 


hto   Zo      X    3e-i. 


<<2 


o£ 


it 

Co 


Gasoline   Pumper 


Nnti 


Arizona — 

Phoenix — 

Ahrens-Pox 
Hupmobile 
Seagrave   (3) 

Nott    (1)    


Pumping   Engines 

Chiefs   Car 

Chemical    &    Hose    (carrying 

Ladders)  Drawr 

Motor-driven   Steam 


Chemical,    Hook   &    Ladde 


by    comb,    wagons 


Hauled   by 


Overland     (1) 
Am.    La    Franc 
White    (1)     ... 


Imperial — ■ 
Velie    (1 
Federal 


(1) 


Merced — ■ 

None   

Modesto — 

Pope-Hartford     

San  Francisco — 

16    various    makes... 

Am.    La   France    (1). 

Am.    La   France    (1). 

Am.    La   France    (1). 

Am.    La   France    (3). 

Pope-Hartford    (1)     . 

Am.    La    France    (6). 

Seagrave     (2)     

White    (2)     

Am.    La    France    (3). 

Sea  grave    

Ahrens-Fox    (1)     

Am.    La   France    (5). 

Christie   (4)    

San  Rafael — 

Pope-Hartford     (1) 


:,   7"'i       L'lill.M 


hiefs   Car  Motor-driven      pumpil 
team    Pumping   Engine  glne.     4     light     hose 

hemioal     &    Hose     (carrying        with     hose     &     ladde 
Ladders)  been    recommended. 


Hose   Wagon 
Chemical    Engines 
Chemical    Engine 
Comb.    Chemical   &    Hose 
Comb.    Chemical   &    Hose 
Comb.    Chemical    &    Hose 
Hook   &   Ladder  Trucks 
Hook    &    Ladder   Trucks 


Mot 


oline    Pumper 


-driv 


St 


Appropriation  of  $80,000  for 
1915-16  will  be  spent  for 
motor    apparatus. 


lb.    Chemical 


Santa  Monica — 

Ford    

Garford    1 

Garford     3 

Seagrave     (1)     3  mo 

Colorado — 
Denver — 

Not   Given    (7)    

Not   Given    (4)    

Not    Given    (1)     

Not    Given    (1)     

Trinidad— 

Seagrave    (1)     2 

Connecticut — 
Norwalk — 


Overland    (1) 
Barker    (2)     . 


Walllngford — 


22.000 
22,100 


lb.    Chemical   &   Hose 


Chief's   Car 

Chemical    &    Hose    (carrying 

Ladders) 
Gasoline   Pump,    (with   Hosel 


Chief's   Car 

Comb.    Chemical    &    Hose 

Gasoline    Pumper 

Tractor 

801       Comb.    Chemical   &    Hose 


Chiefs  Car 
Chemical    & 

Ladders) 
Chemical     & 

Ladders) 


Have  one  horse-drawn  hook 
&  ladder  truck  and  one  mo- 
torcycle. 

Have   recommended    purchase 


hose 
coml 
2    ho 


hook    A    lad- 


Jacks 


v  ,11,-. 


Stoddard-Dayton     (1)     ...   3' 

Cole    (1)     2' 

Am.    La   France    (2) 3 — 

\m    La    France    (21 3 

A  in.    La    France    (11 3 

Am.    La  France    (1) 1 

Key  West — 


(1) 


rican    La    France 1 


Chief's   Car 
isst.    Chief's    Car 
Hose   Wagons 
Comb     Chemical    &    Hose 
l   Aerial  Hook  &  Ladder  Trk. 
Gasoline  Pumper 

Chiefs   Car 

Comh.  Chemical  &  Hose 
Comb.  Chemical  &  Hose 
Comb.  Chemical  &  Hose 
Gasoline  Pumper 


rican    La    Franc 


Idaho — 

Idaho  Falls— 

Not   Given    (1)    

Not    Given    (1)     

Pocatello — 

Ford    2 

American    La    France 13 

Robinson    4 


Chemical    &    Hos,     (carryin 
Ladder) 

;     Recommended      cure 
triple  combination  t 

Tl  Iple  l  lomb    Pump.  Engine 
Chemical    Wagon    &   Hose 

Five    purchased    but 
delivered. 

Chief's  Car 

Comb.    Chemical   &    Hose 

Comb     Chemical   &    Hose 

Have    recommended 
pie   combination. 

MUNICIPAL   ENGINEERING 


A  FAIR  QUESTION  DESERVES  A  FAIR  REPLY 

In  drawing  up  specifications  for  paving  your  city  streets,  the  question  of  quality  of  material  and  fin- 
ished pavement  will,  of  course,  receive  the  serious  consideration  so  important  a  question  deserves. 

In  all  fairness 

BITULITHIC 

more  than  answers  that  question. 

It  is  a  pavement  of  guaranteed  quality,  including  high-grade  material  and  painstaking  care  in  its  con- 
struction. 


Little  Falls,  N.  Y  ,  Bitulithic  Pavement.  East  Main  Street.     Laid  1909.     East  Main  Street  is  part  of  State 
Highway  Route  No.  6  between  New  York  City  and  Buffalo. 

BITULITHIC 

is  a  monolithic  bituminous  pavement  which  is  composed  of  the  proper  proportions  of  various  sizes 
of  the  best  stone  obtainable,  combined  with  bituminous  cement,  laid  on  the  street  hot  and  rolled  to 
a  thickness  of  two  inches,  thus  giving  a  dense  pavement,  which  is  noiseless,  dustless,  non-slippery 
and  prevents  skidding  of  automobiles. 

Bitulithic  is  the  pavement  whose  popularity  is  shown  by  the  fact  that  in  fifteen  years  over  300  cities 
have  adopted  it  as  a  standard  construction  to  the  equivalent  of  over  2,000  miles  of  roadway,  30  feet 
wide  between  curbs. 

Don't  merely  Specify  Bitulithic  for  your  streets — 

INSIST  ON  IT. 


It  is  cheaper  to  have  a  good  pavement  which  will  stand  all  kinds  of  traffic  than  to  have  one  which  is 
constantly  requiring  maintenance  expense  to  keep  it  in  perfect  condition. 

BITULITHIC  once  -  BITULITHIC  always 
Insist  on  BITULITHIC 

It  is  the  "Best  By  Every  Test" 

Write  today  for  illustrated  booklets  and  learn  more  about  this  modem,  ideal,  permanent  street  pavement. 

Warren  Brothers  Company 

Executive  Offices:    BOSTON,  MASS. 


NEW  YORK,  N.  Y. 
50  Church  St. 


CHICAGO,  ILL. 
10  S.  LaSalle  St. 
NASHVILLE,  TENN. 
606  First  National  Bank  Blriy 


DISTRICT  OFFICES: 

ROCHESTER,  N.  Y.  LOS  ANGELES,  CAL. 


303  Main  St.,  W. 


926  Calif.  Bldg. 


RICHMOND,  VA. 
Virginia  Railway  &  Power  Bldg. 


PORTLAND,  ORE. 
Journal  Bldg. 

ST.  LOUIS,  M0. 
Railway  Exchange  Bldg. 


PHOENIX,  ARIZ. 
204  Noll  Bldg. 
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STATE     AND    CITY 

Manufarti:r.M- 


Sfc 


Des  Moines — 

Not    Given    (2)     6 

Not     Given     2 

Not   Given    (8)    1 

Not    Given    (5)     1 

Not    Given    (3)     1 

Not    Given    (1)     1 

Illinois— 

Cicero — 

Ahrens-Fox     New 

Highland    Park     3 

Waukegan — 

Jeffery    (1)     2 

Seagrave    (1)    4 

Indiana — 

Auburn — 


fluff's   Car 

chiefs   Car 
j  Comb.    Chemical    ,<.-    il<^- 
Ladder   Trucks 
'  Gasoline   Pumper 

Tractor 


Pumper    i  with    Hose      Remaining        equlpn 


&    Chemical) 


horse-drawn. 


Anthony- 


Leaven  worth — 

Maxwell     (1)     5 

White    (1)     2 

Kissel     (1)     2 

White    (1)     

Exe.lsior    (1)     2 

Kentucky — 

Paris — 


I  out-iana — 


Wj 


Maine — 

Auburn — 

Seagrave    1 1 )     1 V6 

Augusta — 

Not    Given     


1.000  365 


544      Comb     Ch« 


Chiefs  Car 

Comb.  Chemical  &  Hose 

Chemical   &   Hose 

Hook   &    Ladder    Truck 

Tractor 


Gasoline   Pumper 


41      Comb     Chemical    &    Ho 


Comb     Chemical   &   Ho 

City    Service    Truck 


Horse-drawn;  hare  recom- 
mended purchase  of  comb, 
chemical    &    hose. 


Have  recommended  purcha* 
of  1,000   feet   of  hose. 

Have  recommended  purchaa 
of  comb,  chemical  &  hose 


Horse-drawn ;  have  recom- 
mended purchase  of  chem. 
truck. 


Horse-drawn ;  recommended 
purchase  of  tractor  &  one 
comb.    chem.    &    hose    truck 


Hudson — ■ 

Grant     il) 
Boyd     I  1 1 

Lee- 


Leicester — 


Horse-drawn ; 
purchase  of 
&   hose. 


North  Brookfield- 
Walpole — 


4   pieces   horse-drawn. 

Horse-drawn:  recommended 
purchase  of  comb,  chemical 
&   hose. 


Mankato — 

American    La     Fran 
Northfield — ■ 


Mississippi — 

Jackson — 

Buick     (1)     2't- 

Seagrave    (1)    3 

Seagrave   (1)    2 

Am    La    France    (1) 1 

Missouri — 
Moberly — 

Geo    C.    Hale     New 

Nebraska — 

Hold  re  ge — 


Chiefs    Car 

Comb.    Chemical   &  Hose 

Aerinl   H<  .»k   &   Ladder  Truck 

&    Tractor 
Gasoline  Pumper 


4    pieces    horse-d  r.iwn 
Horse-drawn. 


Horse-dr 
purchas 
wagon. 


ll    ft    Hose    with        I'm    be    delivered    Oct      1. 


ea  horse-drawn. 

October,  1915 
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ETNYRE 


COMBINATION,  TWO  TYPE 

OIL  DISTRIBUTOR  AND  SPRINKLER 

Double   Line  Pipe  Distributor  applies  the  oil  2,  4,  6  or  8 
feet  wide  with  the  greatest  possible  range  as  to  quantity  and 
pressure. 
Single  Value  Distributor  will  cover  surface  30  feet  wide  with 
one  operation  or  any  width  less  than  30  feet  by  cutting  down 
either  side  or  both  sides  simultaneously. 
Equally  Efficient  as  a  Water  Sprinkler. 
Either  type  distributor  furnished  separately  or  in  combination. 
Save  time  and  money  and  get  the  best  results 

by  using  an  Etnyre  Distributor. 
Circulars  and  further  details  on  request. 

E.  D.  ETNYRE  &  CO.,  Oregon,  Illinois 


Street  Sprinklers 
Street  Sweepers 
Street  Flushers 
Road  Oilers 


Dump  Wagons 
Dump  Boxes  and  Carts 
Vehicles 
Harness 


Write  for  hand  book  on  Streets  and  Highways 

STUDEBAKER,  SOUTH  BEND,  IND. 

BRANCHES 
NEW  YORK  CHICAGO  DALLAS  KANSAS  CITY 

MINNEAPOLIS  SALT  LAKE  CITY 

DENVER  SAN  FRANCISCO  PORTLAND,  ORE. 

Adv.  2046 


Kissel  Dump  Trucks 
Save  Big  Money 

\A/E  were  recently  able  to  show  a  correspondent 
that  he  could  save  $20,000  and  several 
weeks  time  on  one  contract  by  using  a  KisselKar 
Dump  Truck,  instead  of  horses,  for  hauling  road 
building  materials. 

This  is  not 'extraordinary.  A  6-ton  KisselKar 
Truck — the  heaviest  of  the  seven  sizes — will  travel 
twice  as  fast  and  carry  at  least  three  times  the  load 
of  the  best  team  of  horses. 

It  is  simply  mathematics  to  prove  that  any  other 
method  of  haulage  in  these  progressive  years  is 
extremely  wasteful. 


KisselKar 


■ 


SEVEN  SIZES 

Owners  of  KisselKar  Dump  Trucks  are  invariably 
enthusiasts.  We  would  like  to  have  you  know 
their  experiences. 

We  would  like  to  have  them  tell  you  of  the  great 
dependability  and  economy  of  their  trucks. 
We  would  like  to  have  them  tell  you  of  the  vastly 
improved  service  over  horses,  of  their  great  money 
saving  and  money  making  qualities. 

Ask  us  who  are  using  KisselKar  Dump  Trucks — 
then  write  to  them.  Also  say  you  would  like  a 
copy  of  our  new  portfolio  with  500  illustrations — 
it  will  interest  you. 


ew  York.      Boston.      Philadelphia.      Chicago, 
[inneapolis      St.  Paul,     Dallas.     San  Francisco, 
incinnati     Omaha.   Cleveland,    Detroit,    Toledo, 
ufTalo,    Baltimore.    Pittsburg.    Duluth.    New  Orl 
,rd  (Conn.).    Dayton.    New  Hiven, 
talltown  (Iowa),     Madison.     Montre; 
id  three  hundred  other  principal  poin 


ford.  Wis. 

Louis,      Milwaukee. 
Angeles.     Oakland, 
alumhus,    Rochester, 
s,    Nashville.     Hart- 
Troy.    Norfolk,    Providence,    Mar- 
ti,    Toronto.      Calgary.      Victoria. 
Is  in  the  United  States  and  Canada. 
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STATE    AND    CITY 
Manufacturer 

Nebraska  City — 

Kissel      

Omaha — 

Paiges    (2)    7 

Ford    ( 1 )    7  ] 


c£ 


(i) 


Seagrav 


(1) 


30  2.000 
80  604 
60         363 


it 

Si 


£  3 


Comb.   Chemical   &   Hose 

Chiefs    Car 

Chief's    Car 

Chiefs    Car 

Chem.  &  Hose  car'y'g  Ladder 

Chem.   &   Hose  car'y'g  Ladder 


Passaic — 

Not    Given  '3  1 

Not    Given  (5) 

Not    Given  (2) 

Not    Given  (1  I 
rialnfleld — 

Studebaker  - 


New  York — 

Albany — 
Locomobile 


Locomobile 
Locomobile 
Cortland — 

Brockway 


Homer — ■ 
Ithaca- 


La    France  1 


4        48         484 


30         800         IS 


1.000 
2.000 


Chem.  &  Hose  cs 
Hook  and   Ladde 


i     Hose 
Trucks 


Ladders 
Hook    &    Ladde 

Tractor 
Gasoline    Pumf 

Chief's  Car 


Ga?oline    Pumpe 

.  .  .      Chiefs   Car 

.  .  .      Comb.   Chew 
Tractor 

7  4     Comb.   Chem.   &   Hose 

74 
240      Gasoline    Pumper 

30     Comb.   Chem.    ft  Hose 
Chief's    Car 


Comb    Chem.   &   Hose 
Gasoline    Pumper   with    Hose 
and    Chemical 


7  pieces  of  horse-drawn 
equipment.  Recommended 
purchase  of  2  comb,  hose 
wagons  and  tractor. 

3       pieces      of      horse-drawn 


chemical      & 


been   ordered. 


Hand-drawn. 


rave  recommended  purchase 
of  chief's  car  and  Type  12 
La    France    with    pump. 


Rebuilt. 

Contemplate        pi 
hook    and    ladde 


St.  John 


villi- 


Syracuse — 

Chandler    (1)    % 

Reo    in     3% 

Chevrolet    (1)    1 

Ford     (2)      3  mo. 

rave   (1)    1 


\m.    La    France    (3) 4  mo.      6 

Seagrave    (1)    1%        6 

Ahrens-Fox     (1)     4  mo.      6 

Am.    ft    British     (4) 2-1     1-6 


Chiefs    Car 

Chiefs    Car 

Chiefs   Car      • 

Chiefs   Car 

Chem.  &  Hose  car'y'g  Ladder 

Chem.  &  Hose  car'y'g  Ladder 
Hook    &   Ladder    Truck 
Gasoline   Pumper 
Tractors 


Ohio— 

Chllllcoi  I  ■ 
Seagrave 


Seagrave 
Cin  levllle — 

Ahrens-Fox 


Gasoliri 
Gasolin 


Pumper   with    Hose 
Pumper  with   Hose 


Horse-drawn.  Contemplate 
purchase  of  comb,  hoee  & 
chemical    truck. 


nended  motor- 
ization of  company  No.  3. 
hose  and  chemical. 


Also  have  1  cotor  combina- 
tion hose  &  chem.  to  be  de- 
livered    October    2. 


October,  1915 
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IT 


i  1 1 


11U- 


1829 


J3ucke-h 
J3ri§ade 
-foriyinS 
Squadron 


Compare  the  first  steam  fire  engine,  invented  by  George 
Braithwaite,  of  London,  England,  in  1829,  with  the 
modern  Seagrave  Centrifugal  Pumping  Engine  of  to- 
day! The  Braithwaite  Engine  foreshadowed  the  over- 
throw and  disuse  of  the  hand  engine  just  as  the  Sea- 
grave  Centrifugal  is  today  superseding  reciprocating 
or  rotary  gear  pumps!! 

The  "Seagrave  Centrifugal"  pump  imparts  no  pulsation  to  the  stream,  consequently 
the  hose  is  not  subjected  to  the  disrupting  effect  of  incessant  variations  in  pressure  and 
the  deterioration  due  to  constant  movement  over  the  ground  while  in  service. 


The  "Seagrave  Centrifugal"  pump  can  handle 
sandy,  gritty  or  muddy  water  without  any  in- 
jury to  itself,  therefore  it  may  be  used  in  pump- 
ing out  basements  or  other  like  service  which 
would  destroy  positive  displacement  types. 


The  automatic  pressure  regulator  which  is  regu- 
larly furnished,  so  controls  the  pressure  that  it 
will  not  vary  from  a  predetermined  point  when 
once  set,  even  though  any  or  all  streams  are 
shut  off,  either  at  the  pump  or  nozzles. 


The  "Seagrave  Centrifugal"  costs  more  than  most  others  because  it 
is  built  up  to  a  standard,  not  down  to  a  price,  therefore  make  your 
appropriation  large  enough  for  a  Seagrave.  We  will  gladly  give 
you  estimates. 

Watch  our  competitors  try  to  copy  the  "Seagrave  Centrifugal." 

THE  SEAGRAVE  COMPANY 

COLUMBUS,  OHIO. 
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STATE    AND    CITY 

Manufacturer 


sE 


Ford    1 

Seagrave    4 

Buick    

Robinson     


H.  P. 

Miles 

Travel 

1914 

£w 

20   

7S 

1,200 

65    150 

7S 

50   

500 

96    250 

7S 

1.500 

o£ 


s   Car 

Chem.   &  Hose 
.  &  Hose  car'y'g  Ladder 
ne   Pumpers  with    Hosf- 

Chemical 


Webb 
Medford — 

i  M.lsinnlnle 


Pope-Hartford 
Pennsylvania — 

Beaver  Falls- 
Ford    


<  arbondale — 


American    La    France % 

Meadville — 

Not    Given  1 

Not    Given  1 

Not    Given  1 

Not    Given  1 

Not    Given  3 

Mt.  Pleasant — 

American   La  France ^ 

RIdgway — 

South    Brownsville — 


Rhode  Island — 

Woonsocket — 

Rambler    (1)     

Knox     (1)      

Pope-Hartford    (2)     . 

Seagrave  Truck  witl 
Christie    Tractor 
Sooth  Carolina — 
Spartanburg — 

American   La   Franc. 


4        70 
4         40 


22.5      1.600 


Chem.  &  Hose  car'y'g  Ladde 
Chiefs    Car 

Chem.  &  Hose  car'y'g  Ladde 

Chief's   Car 


and    Chemical 

37  Comh.   Chem.   &   Hose 

37  Chem.   &  Hose  car'y'e  Ladde 

248  Hook   &   Lader   Trucks 

37  Gasoline  Pumper 

37  Gas.   Pump,  with  Chem. 

65  Comb.    Chem.   &   Hose 


Chiefs    Car 

chem.   *   Hose  car'y'g  Ladder 

Chem.  ft  Hose  car'y'g  Ladder 

Hook.ft  Ladder  Truck 


and  Chemical 


Purchase  of  new  alar 
tern  and  1.000  ft.  r 
recommended. 


7  paid  men.  15  volunteer 
cost  of  maintenance  f 
1914   per  capita.    0.63. 


4  pieces  horse-drawn.  1  Stls- 
t>y  engine.  Have  recom- 
mended purchase  of  comb, 
chem.  &  hose  A  aerial  truck 

Horse-drawn.  Purchase  of  2 
motor-driven  hose  &  chem. 
combinations    recommended. 

6  pieces  horse-drawn.  Have 
recommended  purchase  of 
comb.    chem.    pump   &    hose. 

7  pieces  horse-drawn.  Pur- 
chase of  2  motor  comb, 
wagons    recommended. 


of    chief's    car. 


Tennessee — 

Nashville- 
Marathon    (2 
Am.    La  Fra 


1-3     Type   12. 

La   France    (1) 1  Type    18. 


Chief's    Car 


53      5.2S2         288        43.400 
(Above    is   for   all    apparatus! 


American   La  France 2 

American   La  France 6  rr 

Sweetwater — 

Buick    1 

Waco — 

Cadillac     (1)     3 

Utah— 
Provo — 


Virginia* — 

Norfolk- 
Cadillac    (1)     3 

Ford    (1)     % 

American    La   France 4 

Webb     (1)     4 

Christie    2-4 


Chem.   &  Hose  car'y'g  Ladder 
Gasoline    Pumpers   with    Hose 


Chief's    Car 
Chiefs    Car 


Chief's    Car 

Comb.   Chem.   &   Hose 

Gasoline   Pumper   with    Ho 

Tractor 


Horse-drawn.  Purchase 
comb,  pumper  with  hos< 
chemical     recommended. 
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Consistently 
Perfect 


THE 


IP* 


Made  perfect  score  in  official  tests  at 
International  Fire  Chiefs'  Conventions 

New  York         .         •         •     1913 
New  Orleans        .         .  1914 

Cincinnati         .         •         .1915 


AM  Fire  Engine  Co. 


THE 

>ox 


CINCINNATI.    OHIO. 


MUNICIPAL    ENGINEERING 


STATE    AND    CITY 
Manufacturer 

West    \  irsinia — 
Elkins— 

Sea  grave     


«  zo    X    Sh2  <<: 


c£ 


rk    delivered 


Watthington- 

Anacortes — 

Republic 


Everett — 

E.    M.    F.     (1) 4 

Not    Given     2  >6 


Not  Given 
Not  Given 
Not    Given 


4        SO         400  41  1,560 


4        30     1101 


62  1.200 


30      1,160         231        61.950 


Chiefs    Car 


Chem.  &  Host 
Hose  Wagon 


Comb.   Chem.   &   Hose 
Comb.   Chem.   &  Ladder 
Gasoline    Pumper    with    Hose 
and    Chemical 


hook  &  ladder  truck.  Con- 
template purchase  of  1 
triple  comb,  truck.  1  65-fl. 
aerial    &    1    double    comb. 


nt  home    -    made 

recommended  pur- 
of  chiefs  car  St  1 
omb.    chemical 


4        36.    3,300 


.  .  .     Chiefs   Car 
38      Chem.   &  Hose  car'y'g  Ladde 


Horse-drawn. 

Have  recommended  motor 
equipment  to  displace  4 
pieces   of    horse-drawn. 


Portage — 

Racine— 

L.    P.    C.    Co. 


chell     2 

.    La    France 4 

.    La    France    (21 1 


Shawn..- — 
Stanley — 


Stoughton    - 


1,000 

l.ooo 

1,000 


24         12  000    35.000 


an    La    Franc 


- 


Wyoming — 

Casper — 

Cha'mers    11)     Nei 

Anderson    (1)     5 

Cheyenne — 

Abbott-Detroit      2 


Gramm-Login 

Rock  Springs — 


50      5.500         319 


40      220         122 


■    ■      Comb.    Ch 

50      Gasoline    Pumpe 
and  Chemical 


&    Hose 
&    Hose 

ith    Hos 


400 

300 


Chiefs    Car 


Chief's   Car 
Squad   Wagon 
Gasoline    Pumper 

and    Chemical 
Tractor 
Motorcycle 


Chiefs    Car 


SO     Chem.  &  Hose  car'y'g  Ladder 


Horse-drawn.  Contemplate 
purchase  of  comb,  chemical 
and    hose    truck. 


nended  purchase 
1  city  service  truck  and 
omb.   hose  wagon. 


Horse-drawn.  Contemplate 
purchase  of  1  comb.  hOBe 
and    chemical. 

Horse-drawn.  Purchase  of 
comb,  hose  and  chemical 
nded. 


Have  5  pieces  horse-drawn 
equipment.  Have  recom- 
mended purchase  of  motor- 
driven    hose   wagon. 


Also  have  3  horse-drawn 
hose  wagons.  75-ft.  aerial 
truck  and  chiefs  buggy  in 
reserve. 


TABLE  III.     (Continued  from  Advertising  Page  96  of  September  Number.) 

Contemplated  Purchases  of  Motor-Driven  Fire  Apparatus 


STATE  AND  CITY 


TYPE  OF  APPARATUS 
Service 


Alabama — 

Dothan     •. 1    .omb     .hem.   and   hose. 

Eufaula    1    .hem.    hose   and   chem.    truck- 
Arizona — 

Phoenix      1     1.000-gal.     capacity     motor-driven     comb. 

pump    and    hose    wae-on;    1    65-ft.    aerial 
hook  and  ladder  truck. 


NAME   OF 


A.    F.    Wright. 


:<  IMMTTTEE 

*< '    ail  man 


■City    Manager. 
•Geo.    Young.    Mayor. 

•Peter  Corpstein.   Jas.   Cope.   Ben.    McBeal 
Richey. 


October,  1915 
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Quick  handling  of  material 
cuts  construction  costs 

Whether  street  and  road  building  is  undertaken 

bv  the  bi"  public  contractor  or  the  municipality  itself,  it  is  of  utmost 
importance  that  materials  be  handled  quickly  and  with  minimum  ex- 
pense for  labor. 

GMC  automatic  dump  trucks  are  being  used  suc- 
cessfully by  road  commissioners,  city  street  departments  and  public 
contractors  in  the  quick  handling  of  sand,  gravel,  crushed  stone  brick 
and  asphalt.  The  movable  body  is  operated  by  the  truck  motor  and 
controlled  from  the  driver's  seat. 

Bv  getting  in  touch  with  our  factory  or  the  near- 
estGMC  dealer  you  can  secure  full  information  on  the  entire  line  of 
GMC  gasoline  and  electric  trucks  for  every  municipal  use. 

General  Motors  Truck  Company 

One  of  The  Units  of  General  Motors  Company 

PONTIAC,  -  MICHIGAN 

Direct  Factory  Branches:  __  ^  _ 

M»™  York  Boston  Chicago 


Philadelphi 


MUNICIPAL    ENGINEERING 


'  ",li''1',r.r"  j    motor-dFlvei]   pump,   engine,    1   light  motor 

wagon,    hose    wagons    carrying    1,000    ft. 
j  ^   in    hose  and  shafl   hand  chem.  &  loaders. 

Merced       Star    fire    alarm   system. 

Francisco Appropriation    of    $80,000    will    be    spent    for 

motor  apparatus. 

San    Rafael Hose   and   automobile. 

Cruz    Motor   pumping  engine. 

Santa   Monica    Chem.    engine   and    fire   alarm    system. 

Connecticut — 

Norwalk     Into  pump. 

Wallingford     Comb.    chem.    and    hose. 

Florida —  . 

Jacksonville    Motor  apparatus  and   new   house. 

Georgia — 

Dawson     1    triple   comb,   truck. 

Idaho- 
Boise    1    v  merican  La  France. 

Poeatello     2    triple    comb,    and    1    city    service. 

Twin    Falls    

"'ciceTcT     Tractor    for    aerial     truck;     3.000     ft.     2%-in. 

hose. 
Louisiana —  ,        ,     , 

Covington  Auto   truck   for   chemical. 

Maine —  ,     „    . 

Auburn    '-000   «•   hose. 

Augusta    >    motor-driven   comb.    chem.    and   hose. 

Lewiston     i    comb   .chem.    and    hose   motor   car. 

gaco   1   gasoline  pump  with  hose   and  chem. 

Winslow'  .! C.  truck. 

Massachusetts — 

Billerica      *    comb.    chem.   and    hose. 

Fnvhnrough         Comb.   chem.   and  hose. 

Hudson  Boyd   triple  comb,   chem.,    hose   &  pumper. 

Lee  .....' Triple  comb. 

Leicester    1.500  feet  hose. 

Oxford     Motor-driven   truck   with    chem.    and   pump. 

South     Hadley Small   motor  truck  ,„,„v„ 

Springfield    2   motor-driven  engines.   2   aerial    trucks. 

Swampcott     Motor  truck. 

Walpole    Comb.   chem.   and   hose. 

Minnesota —  _„_„_ 

Northfleld    Chem.   and   hose  wagon. 

Mississippi —  .    , 

Jackson    Triple   Comb. 

,  „,,r=i  1.200  feet  hose. 

^Vridlar.  Tra^tM   frr   truik     3  300   feet   hose. 

Natchez    500    feet    2%-in.    hose. 

New  Jersey —  _•.__ 

Glen  Ridge    1    motor   hose   and   chem. 

.  „,,,  Motor-driven  apparatus. 

iSLYnneid':  "■'■'■ '  comb,   hose  wagons  and  tractors. 

"TmSSTm    2    motor-driven   trucks.    I    hose    and    chem.    1 

65-ft.    aerial. 
Baldwlnsvllle    New  alarm  system. 

r-lnversvllle  -v   comb.   chem.   and    hose. 

Homer Comb     chem.    and    hose. 

Ithaca     Chiefs  car. 

™eMorria ::::::::Mho,r-driven  hook  ana  .adder  .,*. 

White    Plains    Tractor,    BOO   feet   hose. 

North   Carolina —  „..,.„ 

Mooresville    American   La  France   machine. 

0hChTTlicothe     Motorizing  No.   3  hose  and  chem. 

Oklahoma —  . 

McAlester      1   comb,  pump  and   hose. 

Muskogee     1  tractor  for  aenal  truck  and  1  comb,   pump 

and  hose  car. 

°Bak"T" New  alarm  system  and  1.000   feet   of  hose. 

Pennsylvania — 

Carnegie     

Glrardville     Auto  chemical  engine. 

Meadvllle    1    chief's  car. 

seranton      1   aerial  truck,    1   comb,  wagon.    1   city  service 

wagon. 

Waynesboro     chem     hose    truck,    tractors    for    engine    and 

hook  and  ladder  truck. 
South    Carolina — 

Darlington    Hose  and   chemical   and    truck. 

South  Dakota — 

Madison    \uto    truck. 

Laredo    i    comb,    hose    and    chem..    2    straight    chem. 

wagons 

San   Marcos    Fire    alarm    system. 

Tyler      !    auto    pumper    and    hose.    1    chem.    and    hose, 

■   tractors. 
Vermont — 

Montpetier    1    triple    comb,    motor. 

Virginia — 

Richmond    Pump.    chem.    wagon    and    chassis    for    wagon 

West    Virginia, — 

Martlnsburg    1    comb.    chem.    and    ladder    truck. 

Wisconsin — 

Ft.    Atkinson    Comb,    hose   and    chem. 

PL    Washington Auto   chemical. 


A.  W.  Band. 


D.  N".    Schneider. 
R.    S.    Sail. 

E.  C.   Nittinger. 


T.   W.    Haney. 

S.    W.    Kenney. 

C.  F.  Lindsay. 
W.  L.  Blalock 
F.    A.    Carlson. 

Ambrose    F.    Heder. 


H.   J.    Ost 


ulorf. 


Geo.    W.    Merrill. 

C.  G.  Hunt. 

M.  J.  Moriarity. 


E.    N.   Bartlett. 
Wm.   L.    Walcott. 
E.    A.   White. 
Geo.    Boardman. 

Jas.    A.    Quinn. 

H«   A.   Bates. 
W.   H.   Daggett. 
Geo.   P.   Cahoon. 

A.  Remlllard. 

J.    J.    Hennessey. 

R.    C.    Phillips. 

J.    Cummlngs. 

B.  Duckworth. 
J.   J.   Powell. 
W.    Dawson. 

John    H.    Myled. 


Wm.    Stichel. 

W.    H.    Wormuth. 

R.    A.    Maxson. 
E.   C.    Darby. 
Bernard   Rellly. 
Wm.    Patton 
W.    H.    B.    Halahai 
H.    A.    Grfflin. 

J.   McClelland. 

Val.   Brockmeyer. 


Frank   Fraver. 

W.   S.   Truett. 

C.    J.    Simpson. 

C.   C.  Blggro. 

W.   E.   Remy. 
J.    Daglish. 

W.    A.    Potter. 
W.   H.   Joynes. 

Martin   Quinn. 


Reynolds,     Mrs.     En 


•F.   O.   Sirard,   H.   C.   Gieskie.   J.  Daly.   F.   Rlede. 

•Chas.   Candfield. 

•T.    T.    Dudley.   G.    C.    Chase,   Claudius    Raymond. 


•A.   Kruimweide.  H.  Norton,  Jr..   P.   II.  Luby. 

•Gustav   Mueller,   Emil   Bornstein.   G.   W.   White 

•A.    B.    Hamilton,   Dr.   J.   G.    Dean,    W.   J.    Mathlp 

•John   A.    Davis. 

•Tims.    Hall,    Frank   Dice.   J.    J.   Williams. 

•E.    M.   Sincelley,    R.   E.   Bobier. 


•Jas    Rylands.  D.   T.  B 


Erskine   Hall. 


•\V: 


McFadden.   Albert  Smith,   James  Lang- 


don. 
•Arthur  N.  Soule.  R.  H.  Bodwell,   H.   A.  Beecher. 

J.   Dixon,   A.  B.   Marr. 
•Geo.    Libby,    Mayor    Brann,    Geo.    McCarthy,    S. 

F.    Brogan,   F.    Langley. 
•Chas.   Clark,   Clarence   Sawyer,    Milton   Goodwin. 
•Geo.    Chamberlain.   J.   L.   Dean,   H.   L.    Simpson. 


H.   Carling. 

S.    Preston,    Jr..   J.    F.    Fox.    R.    A. 
A.    McClintock,    W.    W.    Tapley. 


Welch,    Ernest   Charror,    Jo 


•M.   D.   Martin.   Al   Dixon.  J.   E.   Herring. 

"H.   Spengler. 

•J.  C.  Clark,  T.  G.  McCollum,  R.  E.  Shornr.iugh 
•J.  W.  Parker,  W.  H.  Owen,  J.  M.  Slaughter 
•W.   A.   Adams,   Jos.   Heale.   Simon   Moore. 

•R.   R    Williams,  Jr.,  L.  Davey.  A.   E.    Henrlchs. 
H.  S.  Bablage,  M.  J.  Whitley.  J.  W.  Plerson. 
•John   Shane.    D.    Brown,   Jr.,   John   Galante. 
•E.  D.  Edgar,  Jno.  Case,  C.  C.  Seaves.  T.  Martin. 


•A.    W.    Tappan.    Gaylord    Kittell.    Jas.    Donahue 

Warren      Towne,      Geo.      Johnson. 
•A.   Wempler.   A.   C.   Reed,  Harry  Day. 

•E.   D.   Button,   C.  D.   Cass,   D  S.   Stoddard. 

■A.    Alen,    Foot. 

•H.  E.  White,  T.  Byrnes,  Jr.,  M.  B.   slate, 


•E.    E.    Edmiston.    Jas.    L.    Donald. 
•  F.    C.    Secrest. 


•Geo.    Henry.    C.    L.    Palmer,    Anderson    Finle 


•J.    Harry    Toll,    John    Anderson.    Sr..    Job.    Car 

rella,    Jas.    Taylor. 
•M.   C.   Clark. 


VI.    Leyondecker,    J.    S.    Westbrook. 

>A     C,   Faltner.  W.   N.  Albright.  B.   Dailey. 
•John  Durst.  B.   Bromwell.  A.  Sllolge.  C.  Brooks. 
B.   Rankin. 

"P.    H.    Ryan,   R.   H.   Standlsh,   D  .B.    E.    Kent. 

•I.     C.    Jenkins.    Robt.   Lecky.    Jr..    W.    A.    Cheat- 
wood.   C.   F.    Taylor,  C.    Keppler.   S.   B     Tyler. 

•Mayor  Turner. 
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De  Luxei 

'MORE  SHOCK-] 

I  ABSORBING  &J 

WEARING 

^RUBBER, 


STANDARD 
TRUCK  TIRE 


Vibration — your  truck's  worst 
enemy — cornered  at  last! 


Because  they're  thicker— because  they 
put  an  increased  volume  of  live,  resilient, 
cushioning  rubber  between  each  rim  and 
the  road— Goodrich  Be  Luxe  tires  act 
like  shock-absorbers  on  every  wlieel. 
Vibration  crystttlizes  steel.  It  damages 
the  truck's  motor,  springs,  radiator,  steer- 
ing gear,  bearings,  transmission,  etc. 
Vibration  starts  at  the  point  where  tires 
hit  bumps  or  holes  in  the  road.  Stop  it 
there  I  Let  the  deep,  thick  De  Luxe 
tread  absorb  those  jolts  and  jars  right  in 
the  rubber  itself — before  shocks  can  rise 
to  the  truck  mechanism  and  injure  it. 
That's  reasonable  ! 


The  result?— You  will  save  money  on  re- 
pair bills — save  money  by  keeping  your 
truck  at  work  for  more  hours  —  save 
money  by  not  having  your  truck  wear 
out  in  a  few  years.  Riding  comfort  will 
be  improved.  As  it  takes  thicker  rubber 
longer  to  wear  down,  you  will  get  thou- 
sands more  miles  out  of  each  De  Luxe 
tire— and  save  money  again!  Because  of 
the  extra  resiliency  in  De  Luxe  tires, 
your  power  bills  will  also  be  less 
Local  proof!  — Many  users  of  Goodrich  De 
Luxe  tires  are  located  in  your  city— oper- 
ating trucks  like  yours  over  identical 
roads.  Write  us— now  for  their  names. 
Ask  them  for  their  frank  opinions. 


Then— "Make  your  NEXT  tire  a  Goodrich  De  Luxe'." 

The  B.  F.  Goodrich  Company 


Service  Stations  and  Branches 
in  All  Principal  Cities 


World's  Largest  Rubber  Factory. 
AKRON,  OHIO 


DE  LUXE 


WIRELESS 
TRUCK  TIRES. 

"Make  Hough  Roads  Ride  Smooth" 
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There  is  a 

GARFORD 

For  Every  Requirement 


The  Timroth  Teaming  Company  operates   a   fleet   of   nine    Garford 
trucks  in  Chicago. 

W.  P.  Worth,  President,  states: 

"These  nine  Garfords  are  half  of  our  entire  equipment  of  trucks.  We  have 
had  the  very  best  service  out  of  them  for  the  past  season,  and  believe  that  the 
Garford,  as  built  today,  is  equal  to  the  best  truck  ever  turned  out  by  anyone 
and  much  superior  to  most  of  the  trucks  being  built  at  the  present  time,  espec- 
ially where  heavy  hauling  is  required. 

"We  always  have  had  the  best  possible  service  from  the  Garford  organization 
and  do  not  hesitate  to  state  that  we  believe  in  this  particular  the  Garford  Com- 
pany is  far  ahead  of  any  other  concern  making  motor  trucks. 

"We  feel  sure  that  the  Garford  reputation  for  taking  care  of  customers  cannot 
be  overlooked  by  prospective  purchasers  of  this  class  of  trucks." 

It  is  the  Garford  motor  truck,  backed  by  the  highest  type  of  technical 

service  that  is  proving  so  valuable  to  state,  county  and  municipal  commissioners  and 
engineers  all  over  the  country. 

And  it  is  not  only  in  heavier  work  that  they  find  Garford  superiority. 
They  are  profitably  operating  Garfords  at  a  wide  variety  of  tasks. 
There  is  a  Garford  for  every  requirement. 

We  are  building  motor  trucks  of  3i,  1,  \%,  2,  3,  5  and  6-ton  capacity. 
Consequently  we  are  able  to  supply  a  Garford  of  exactly  the  proper 

size,  style  and  construction  for  any  purpose. 

The  Garford  Motor  Truck  Co. 

LIMA,  OHIO. 
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— in  municipal  trucking 
— in  city  cleanliness 

(^  I  TIES  in  all  parts  of  the  country  have  found  GMC  trucks 
efficient  in  the  work  of  city  cleaning.  They  are  adapted  to  street  flushing, 
garbage  removal,  police  patrols,  hospital  ambulances,  fire  fighting  apparatus 
and  many  other  uses  where  quick  and  reliable  transportation  is  needed.  Ask  for 
copy  of  "Municipal  Progress." 

General  Motors  Truck  Company 

One  of  The  Units  of  General  Motors  Company 

PONTIAC,  -  -  MICHIGAN 


Direct  Factory  Branches: 
Chicago  Philadelphia 
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"It's  Use  Proves  Economy 


There  is  no  doubt  as  to  the  success  of  "Federalized  Transportation" 
in  the  various  departments  of  American  City  Governments. 

The    economy,  dependability,  sturdiness  and  general  efficiency  of 


MOTOR    TRUCKS 

will  be  proven  to  your  city,  when  you  start  to  use  these  good  trucks, 
just  as  their  use  has  proven  these  points  to  many  other  cities. 

The  PRESTIGE  Federals  have  gained  in  the  Municipal  Field  is  due  principally 
to  the  mechanical  correctness  and  thoroughness  of  Federal  construction,  and  the 
successful  service  rendered  for  many  years  in 

Fire  Departments  Health  Departments  Boards  of  Benevolence 

Water  Departments 
Police  Departments 
Sewerage  and  Garbage 
Departments 

In  fact,  "Another  Federal"  has  proven  to  be  synonymous  with  "Better  Trans- 
portation at  less  cost." 

Model  M,  (3000  pounds)  $1800.00       Model  L,  (7000  pounds)  $2800.00 
There  are  no  better  trucks  made  at  any  price. 


Crematory  Departments 
Boards  of  Public  Works 
Boards  of  Public  Parks 
Boards  of  Education 


Houses  of  Correct 
Humane  Societies 
Street  Commissions 


"Federalized  Transportation"  thorough  consideration. 


Federal  Motor  Truck  Company" 


DETROIT 


Largest  manufacturers  of  l's  and  3'i  ton 
worm  drive  trucks  exclusively. 


MICHIGAN 
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CHAIN  and  WORM  DRIVE 

HEAVY  SERVICE 

TRUCKS 


The  Standard — The  Standardized  truck 

— is  composed  of  standard  parts  such  as  Conti- 
nental Motors  (with  automatic  governor), 
Brown-Lipe  transmission,  Timken  exles,  Gem- 
mer  steering  gears,  Timken  bearings,  Stromberg 
cabruretor,  Eisemann 
magneto,  Spicer  uni- 
versal joints,  etc.,  all 
superior  parts!  These 
are  just  a  few  reasons 
why  the  Standard 
Truck  is  always  on  the 
job!! 

Never  before  has 
such  a  combination  of 
highest  grade  im- 
provements, standard- 
ized construction,  power 


and  capacity  been  offered  in  2,  3,  3}4,  4  and  5-ton 
trucks  at  such  remarkably  low  prices! 

Standard  trucks  have  the  power  and  speed 
to  pull  their  loads  through  the   heaviest   going 

and  up  steep  hills;  years  of  gruelling  service  in 
big  contracting  work 
have  proven  their  abili- 
ty to  withstand  continu- 
ous heavy  work  under 
all  conditions!  Remem- 
ber Standard  Trucks  are 
built  stronger  than  need 
be  and  that  they  hold 
the  maintenance — 
economy  records  in 
the  contracting  field. 


Right  Side — motor,  clutch,  transmission  and  central  set  all  combined 
into  One  Continental-Standard  Unit  Power  Plant. 

No  truck  which  is  comparable  to  a  Standard  can  be  sold  at  a  lower  price.  In  Standard  Truck 
Construction  not  a  dollar  is  spared  which  can  be  made  to  contribute  to  enduring  workability 
and  not  a  dollar  is  allowed  to  go  to  waste  in  the  process.     Send  for  Bulletin  B-52  today. 

STANDARD  MOTOR  TRUCK  CO. 

DETROIT,  MICH. 


MOTOR  TRUCK  OPERATION 
AND  ACCOUNTING  III. 


By  Charles  A.  Dickens. 


THE  following  comparative  estimates  covering  the  opera- 
tion of  5  and  7-ton  automatic  dump  trucks  are  submitted 
by  Mr.  Rollin  W.  Hutchinson,  of  the  Sterling  Motor 
Truck  Company. 

In  figuring  depreciation  on  5-ton  truck  under  fixed  charges, 
exclusive  of  tires,  approximate  value  of  tires  per  set  is  figured 
at  $425,  making  sum  on  which  to  compute  depreciation  $5,175 
less  $425,  or  $4,750  at  20  per  cent.  In  the  7-ton  truck,  $456.25 
is  subtracted  from  $5,500. 

Tire  expense,  on  5-ton  truck,  based  on  user's  net  price  ot 
$425  per  complete  set  and  guaranteed  7,000  mileage,  is  figured 
at  6  cents  per  mile.  Tire  expense,  on  7-ton  truck,  based  on 
$456.25  for  complete  set,  is  6.05  cents  per  mile. 

Gasoline,  based  on  5  miles  per  gallon  in  case  of  5-ton  truck 
at  11  cents  per  gallon,  nets  a  gasoline  cost  of  2.2  cents  per 
mile,  whereas,  in  case  of  7-ton  truck,  4  miles  per  gallon  is 
figured,  netting  a  cost  of  2.75  cents  per  mile. 

In  operation  of  5-ton  truck,  oil  and  grease  cost  per  mile  is 
figured  at  1  cent,  whereas  the  cost  is  1.25  cents  in  operating 
7-ton  truck. 

5-ton  7-ton 

Automatic       Automatic 
Dump  Truck  Dump  True'; 
Assumption — 

Working  days  per  year 300  300 

Miles  per  day  30  30 

Miles  per  year 9,000  9,000 

Miles  life  of  truck 100,000  100,000 

Investment — 

Chassis  with  all  equipment $4,500.00  $4,750.00 

All   Steel   Dump   Body 300.00  375.00 

Hydraulic  Hoist    375.00  375.00 

$5,175.00  $5,500.00 
Fixed  Charges — 

Interest  at  6% 310.50  330.00 

Fire  Insurance,  2%  of  80%  value 82.50  88.00 

Liability  Insurance   (accident,  property 

damage)    75.00  85.00 

Depreciation,  exclusive  of  tires,  at  20%  950.00  1,008.75 

Driver's  wages,  at  $18  per  week 936.00  936.00 

Garage,  at  $20  per  month 240.00  240.00 

$2,594.30  $2,687.75 
Operating  Charges — 
Maintenance    (repairs,   complete   yearly 

overhauling)     247.50  270.00 

Tire  expense 540.00  544.50 

Gasoline   198.00  247.50 

Oil  and  grease 90.00  112.50 

Total  cost  per  year $3,669.80         $3,862.25 

Total  cost  per  day 12.22  12.87 

Total  cost  per  ton  mile  (5x30) 081  .061 

40  Miles  Per  Day  or  12,000  Miles  Per  Year. 

Total  Fixed  Charges $2,594.30        $2,687.75 

Operating  Charges — 

Maintenance,  at  .0275  per  mile 249.00  360.00 

Tire  expense,  at  .06  per  mile 720.00  726.00 

November,  ISIS 


5-ton  7-ton 

Dump  Truck  Dump  Truck 

Gasoline  at  .022  per  mile 246.00  330.00 

Oil  and  grease  at  .01  per  mile 120.00  150.00 

Total  cost  per  year $3,947.30        $4,253.75 

Total  cost  per  day 13.15  14.17 

Total  cost  per  ton-mile   .065  .050 

(These  cost  estimates  are  based  on  average  service  and  not 
the  most  favorable  conditions  as  to  care  and  attention  and  ex- 
pert driver.  Tire  and  gasoline  prices  vary.  The  figures  used 
here  are  subject  to  locality  variations  and  are  submitted  by 
Rollin  W.  Hutchinson,  of  the  Sterling  Motor  Truck  Company, 
Milwaukee.) 

In  accordance  with  above  table  based  on  contractors'  rec- 
ords and  submitted  by  Mr.  Hutchinson,  the  estimated  average 
costs  of  operation  of  5-ton  Sternberg  trucks,  traveling  60 
miles  per  day  or  18,000  miles  per  year,  are  as  follows: 

Total  Fixed  Charges $2,594.30 

Operating  Charges — 

Maintenance,  at  .0275 495.00 

Tires,  at  .06  per  mile 1,080.00 

Gasoline,  at  .022  per  mile 396.00 

Oil  and  grease,  at  .01  per  mile 180.00 

Total  cost  per  year $4,745.30 

Total  cost  per  day 15.81 

Total  cost  per  ton-mile 0502 

The  operating  charges  on  7-ton  trucks,  traveling  50  miles 
per  day  or  15,000  miles  per  year,  figured  in  accordance  with 
above  table  and  in  the  same  manner,  are  as  follows: 

Total  Fixed  Charges $2,687.75 

Operating  Charges — 

Maintenance,  at  .03  per  mile 450.00 

Tires,  at  .0605  per  mile 912.50 

Gasoline,  at  .0275  per  mile 412.50 

Oil  and  grease,  at  .0125  per  mile 187.50 

Total  cost  per  year $4,650.25 

Total  cost  per  day 15.50 

Total  cost  per  ton  mile .044 

Comparison  of  above  tables,  devoted  to  operation  of  the 
5-ton  truck  show  that  when  traveling  40  miles  per  day  the 
total  cost  per  ton  mile  is  6.5  cents,  which  item  is  reduced  to 
5.02  cents  when  truck  covers  an  average  of  60  miles  per  day. 
Comparison  of  per  ton-mile  costs,  in  operation  of  7-ton  type, 
is  equally  interesting. 

EFFICIENCY   OF   TEAMS. 

The  day's  work  for  a  2-horse  team  under  load  is  about  20 
miles  per  10-hour  day,  which  would  mean  a  speed  of  2  miles 
per  hour  or  30  minutes  per  mile.  The  average  load  the  2-horse 
team  draws  is  1%  cubic  yards,  or  about  3,000  pounds,  very 
often  less.  The  cost  for  teams  will  run  from  $3.50  to  $5.00 
per  day,  generally  the  latter  figure;  a  fair  average  would  be 
$4.00  per  day. 

Now,  suppose  we  have  an  average  haul  of  ZlA  miles  to 
deliver  material  on  the  job.     Granting  that  each  team  would 
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^au£-ci-GrammS 


RECEIVED    AT    _±.lMJI__~OHjp_. 

The  Gramm-Bernstein  Co. 

Two  Gramm-Bernstein  Trucks  purchased  last  year  quickly 
paid  for  themselves  first  season  out  of  savings  made 
over  teams.   Good  as  new-come  over  and  get  order  for 
another  5-ton  or  two  3  l/2-ton  Gramm-Bernsteins . 

Westrick  &  Line 

(Road  Contractors), 
Holgate,  Ohio. 


ONCE  GRAMM-BERNSTEIN'S- 
ALWAYS  GRAMM-BERNSTEINS 

Contractors  using  B. 
A.  Gramm  Trucks 
buy  more  Gramms  as 

their    business 


7J 


Why 


increases! 
/?     Because  B.  A.  Gramm  trucks  have  Gramm-Bernstein 

service  "built  into"  them — we  put  it  there  in  the  factory.  The  delays  and  ex- 
pense due  to  gear  trouble,  common  to  the  operation  of  other  trucks,  are  com- 
pletely eliminated  from  B.  A.  Gramm  service.  How?  Because  the  B.  A. 
Gramm  transmission  is  guaranteed  during  the  life  of  the  truck.  It  can't  "go 
wrong"  because  the  gears  are  permanently  in  mesh  and  the  gear  shift  is  posi- 
tively protected  from  trouble  by  the  exclusive  B.  A.  Gramm  interlocking  device 
which  makes  it  impossible  for  more  than  one  speed  at  a  time  to  be  used. 

If  you  are  still  using  wagons  and  teams  for  hauling, 
you  should  have  our  booklets  and  folders,  which  will 
give  you  a  good  idea  of  how  much  you  can  save  by 
using  B.  A.  Gramm's  Hydraulic  Trucks.  Drop  us  a 
line  today — Now — for  the  printed  matter. 

Watch  for  "Haul-a-Gramm  /Vo.  2. 


ljAjrici,      \Jruo 
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haul  1%  yards  per  load  and  travel  20  miles  per  10-hour  day, 
each  team  would  make  3  round  trips  per  day  and  deliver  4% 
yards  of  material.  At  $4.00  per  day,  this  would  make  the  ma- 
terial cost  90  cents  per  yard  delivered  on  the  job.  To  deliver 
even  50  yards  per  day  would  require  11  teams  at  a  cost  of 
$44.00  per  day. 

Another  thing  worth  emphasizing  with  teams:  The  con- 
tractor never  knows  what  to  expect.  If  he  hires  teams,  one 
day  he  may  find  11  drivers  on  the  job  and  the  next  day  only 
5,  or  if  he  owns  his  teams,  he  can  never  depend  on  their  being 
in  working  condition  every  day.  One  sick  horse  cuts  down  his 
whole  efficiency. 

The  following  table,   submitted  by   Mr.   Hutchinson,   gives 
estimated  cost  of  horses  and  wagons  required  to  do  the  work 
of  a  7-ton  truck: 
Investment — ■ 

10  horses,  at  $225.00  each $2,250.00 

5  sets  of  harness,  at  $50 250.00 

5  wagons,  at  $300  each 1,500.00 


JEFFREY  QUAD  ivith  2-ton  load,  (trailing  5  tons), 
starting  from  team  track  for  road  building  operations 
near  Kenosha,  Wis. 


Cg3 


Repairs  on  wagons  (approx.) 200.00 

Fire  Insurance  . 75.00 

Operating  Charges — 

Feed  and  care  of  10  horses,  365  days,  at  85  cents 

per  day,  or  $310.25  per  horse $3,102.50 

Shoeing,  at  $20.00  per  year  per  horse 200.00 

Veterinary   ' 50.00 

Five  drivers,  at  $60.00  per  month 3,600.00 


Total  cost  per  year $8,092.50 

Total  cost  per  day 26.97 

Summary. 

Total  cost  of  animal  haulage  system $S, 092.50 

Total  cost  of  7-ton  truck,  on  50-mile-per-day  basis 4,650.2% 


$4,000.00 
Fixed  Charges — 

Interest,  at  6%   240.00 

Depreciation  at  20%  on  horses  and  wagons 500.00 

Depreciation,  at  50%  on  harness 125.00 


Estimated  yearly  saving  by  7-ton  truck $3,442.25 

(Note. — With  automatic  loading,  careful  attention  to  man- 
agement, routing,  operation,  etc.,  a  5  or  7-ton  truck  may  replace 
8  to  10  or  more  teams,  in  which  cases  the  yearly  saving  will 
be  correspondingly  greater.) 


* 


QUAD   TRUCKS    IN   ROAD   TEST. 

I  In  the  construction  of  concrete  roads  near  Kenosha,  Wis., 

STERNBERG  HYDRAULIC  HOIST,  steel  dump  body,  Geo-  Wade-  contractor,  a  considerable  saving  over  horse-drawn 

Trucks,  Allen  Construction  &  Supply  Co.,  Contractors.  \  equipment  was  effected  thru  the  use  of  the  Quad  truck  with 


& 


THREE  AND  ONE-HALF-TON  KELLY,  operated  by 
City  and  County  Road  Dept.,  of  Honolulu,  Hawaii. 
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A4  "Deliver  the  Goods"     A 


''Our  2-ton  Adams  Truck  does  the  work  of  4 

teams  at  the  cost  of  \V*  teams,  and  we  can  prove  it— write  us";  state 
Tarbox  &  McCall,  Findlay,  Ohio.  "We  bought  one  June,  1913,  and  another  in  Novem- 
ber, 1914.  These  2-ton  trucks  carry  crushed  rock  and  cement  blocks  on  2  to  20-mile 
runs,  with  trailer,  all  over  the  country.  We  like  'em  because  they  stand  up  even  under 
a  4-ton  load  and  they  dump  themselves — the 
body  remaining  stationary. 

"Short  of  wheel-base,  they  get  into 
and  out  of  places  other  trucks  or  horses  would 
dare  not  go!  Frame  is  heavier,  springs  are 
stronger — made  of  standardized  parts  through- 
out!! If  you  get  an  Adams,  you're  not  buying 
trouble — we'll  answer  your  questions." 

The  above  advertisement  was  written  for  us  by 
Tarbox  &  McCall  (manufacturers  and  dealers  in  crushed 
stone,  sand  stone,  concrete  block  and  tile),  Findlay,  O. 
Write  them  for  their  detailed  experience — write  us  for 
catalog. 

Agents  wanted  In  open  territory. 

The  Adams  Truck, 
Foundry  &  Machine  Co. 

FINDLAY,  OHIO. 


"Couple-Gear,"  Gas-Electric  and 
Battery  Propelled  aerial  ladder  outfits 
weighing  approximately  10  tons  when  com- 
pletely manned  and  equipped,  have  a 
speed  up  to  25  miles  per  hour!  Ladders 
are  lifted  by  means  of  air  pressure  and 
their  movement  controlled  by  means  of 
liquid  cylinders. 

"Couple-Gear,"  Front-Drive,  Gas-Electric  Tractors  are  used  in  conjunction  with  standard 
type  steamers.    Although  weighing  20,000  pounds,  they  have  a  speed  upward  to  20  miles  per  hour! 
"Couple-Gear,"    Gas-Electric   Six-Wheeled   Water  Towers,   weighing  approximately  nine 
tons,  have  a  speed  up  to  25  miles  per  hour. 

"Couple-Gear,"  Battery  Propelled  Tractors,  as  used  in  conjunction  with  steamers,  have  80- 
cell,  15-plate-capacity  batteries.  These  outfits  weighing  approximately  20,000  pounds  have  a  speed  up  to  20 
miles  per  hour. 

Send  for  Portfolio  of  Letters  from  Fire  Chiefs 
with  Photos  and  Cost  Records. 


(fa$~£lec/ric  ojt 
BatferJ  Propelled. 


Couple-Gear  Freight- Wheel  Company, 


580  Buchanan  Ave. 
GRAND  RAPIDS,  MICH. 
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dump-wagon  trailers.  Two  dump-wagons  were  used  in  con- 
junction with  truck  as  trailers,  while  the  remaining  two  dump- 
wagons  were  being  loaded.  Mr.  Henry  Farrington,  of  the 
Thomas  B.  Jeffery  Company,  submits  the  following  tables  and 
description  relative  to  the  test: 


TABLE  I — SHOWING   THE  LENGTHS  OF  VARIOUS    KINDS   OF  BOADS 
TRAVERSED  ON   HAUL  EACH   WAY. 

Brick    (good)    0.20  miles 

Concrete  (good)    0.05  miles 

Asphalt  (good) 0.05  miles 

Brick    (good)    0.05  miles 

Macadam   (fair)    0.05  miles 

Dirt  (fair)    0.05  miles 

Loose  Sandy  Dirt   ( bad ) 0.40  miles 

Concrete   (excellent)    1.35  miles 

Sand   (very  bad)    0.05  miles 


DESCRIPTION  OF  TABLES. 

The  depreciation  item  (see  Table  II)  is  one  which  must  be 
considered  in  connection  with  the  annual  overhaul  charge 
and  the  repairs  item.  A  life  of  about  7 Ms  years  Is  assumed 
for  the  truck,  and  if  the  machine  made  twelve  trips  a  day  on 
such  a  job  as  the  one  under  consideration,  it  would  run  about 
65  miles  a  day,  or  approximately  20,000  miles  a  year.  At 
this  rate,  the  3  cents  a  mile  allowed  for  repairs  amounts  to 
$600  a  year,  which,  added  to  the  $150  a  year  for  the  annual 
overhaul,  makes  a  total  of  $750  a  year  to  keep  the  truck  in 
first-class  condition. 

Table  V  gives  daily  operating  costs  for  quad  and  trailers 
for  5,  6,  7,  8,  9,  10,  11  and  12  trips  a  day. 

Table  VI  shows  cost  per  yard  hauled,  together  with  cost 
per  yard-mile. 


TABLE   II — TRUCK    STATEMENT. 
FIXED    COSTS,    PER    DAY. 

Interest  on  investment  of  $3,350  ($2,750,  cost  of  chassis, 
plus  $600,  cost  of  dump  body  at  6  per  cent.,  is  $201 
a  year,  which,  reckoning  300  working  days  to  the 
year  is,  per  day $0.67 

Garage  rent,  dead  storage,  $10  month,  which,  reckoning 
25  working  days  to  the  month,  is,  per  day 0.40 

Painting  and  annual  overhaul  (excluding  running  re- 
pairs) $150,  which,  reckoning  300  working  days  to 
the  year,  is,  per  day 0.50 

Insurance  and  taxes,  per  year,  $180,  or  per  day 0.60 

Driver's  wages,  per  day 3.00 

Total  fixed  costs,  per  day $5.17 

VARIABLE  COSTS,  PER  MILE. 

Tires,  per  mile 1.78  cents 

Depreciation  of  chassis   (less  tires),  assuming  life 

of  iy2  years  at  65  miles  per  day  is,  per  mile 1.67  cents 

Depreciation    on   dump    body    (value    $600,    life   5 

years),  is,  per  mile 0.60  cents 

Gasoline,    average    5    miles    to    the    gallon    (truck 

loaded  and  unloaded),  at  15  cents  per  gallon  (to 

allow  for  possible  tax  increases)  is,  per  mile. . . .   3.00  cents 

Oils,  waste  and  grease,  per  mile 0.40  cents 

Repairs  to  truck,  per  mile 3.00  cents 

Repairs  to  dump  body,  per  mile 0.40  cents 

Total  variable  cost,  per  mile 10.85  cents 

November,  1915 


Kissel  Dump  Trucks 
Save  Big  Money 

V\7E  were  recently  able  to  show  a  correspondent 
that  he  could  save  $20,000  and  several 
weeks  time  on  one  contract  by  using  a  KisselKar 
Dump  Truck,  instead  of  horses,  for  hauling  road 
building  materials. 

This  is  not  extraordinary.  A  6-ton  KisselKar 
Truck — the  heaviest  of  the  seven  sizes — will  travel 
twice  as  fast  and  carry  at  least  three  times  the  load 
of  the  best  team  of  horses. 

It  is  simply  mathematics  to  prove  that  any  other 
method  of  haulage  in  these  progressive  years  is 
extremely  wasteful. 


SEVEN  SIZES 

Owners  of  KisselKar  Dump  Trucks  are  invariably 
enthusiasts.  We  would  like  to  have  you  know 
their  experiences. 

We  would  like  to  have  them  tell  you  of  the  great 
dependability  and  economy  of  their  trucks. 
We  would  like  to  have  them  tell  you  of  the  vastly 
improved  service  over  horses,  of  their  great  money 
saving  and  money  making  qualities. 

Ask  us  who  are  using  KisselKar  Dump  Trucks — 
then  write  to  them.  Also  say  you  would  like  a 
copy  of  our  new  portfolio  with  500  illustrations — 
it  will  interest  you. 

Kissel  Motor  Car  Co.,  S54HKrr'?orAdT  w" 

New  York.  Boston,  Philadelphia,  Chicago,  St.  Louis,  Milwaukee 
Minneapolis  St.  Paul,  Dallas.  San  Francisco.  Los  ^nieles,  Oakland 
Cincinnati  Omaha,  Cleveland,  Detroit.  Toledo.  Columbus,  Rochester 
Buffalo  Baltimore.  Pittsburg.  Duluth.  New  Orleans,  Nashville.  Hart 
ford  (Conn),  Dayton.  New  Haven,  Troy.  Norfolk,  Providence.  Mar 
shalltown  (Iowa).  Madison.  Montreal,  Toronto.  Calgary.  Victoria 
and  three  hundred  other  principal  points  in  the  United  States  and  Canada 
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TABLE   III — TRAILER    STATEMENT. 
FIXED  COSTS  PER  DAY. 

Interest  on  investment  of  $1,000  (four  Bain  1%  yard 
patent  dumps  at  $250  each)  at  6  per  cent.,  is  $60  a 
year,  which,  reckoning  300  working  days  to  the  year, 
is,    per   day $0.20 

Yard  charges  for  storage,  four  trailers,  at  $3.00  a  month 
each,  are  $12,  which,  reckoning  25  working  days  per 
month,  is,  per  day 0.48 

Painting  and  annual  overhaul  (say  $60  a  year  for  four  of 
them)  amounts,  per  day,  to 0.20 

Total  fixed  costs,  per  day $0.88 

VARIABLE  COSTS,  PER  MILE. 

Depreciation   on   two   trailers    (two    running    while 

two  are  being  loaded),  per  mile 1.0  cents 

Grease,  etc.,  for  two  trailers,  per  mile 0.3  cents 

Repairs  and  maintenance  for  two  trailers  per  mile.  .  1.0  cents 

Total  variable  costs,  per  mile 2.3  cents 

TABLE  TV QUAD  AND   TRAILER   STATEMENT. 

TOTAL  FIXED   COSTS,   PER   DAY. 

Quad   truck    $5.17 

Trailers    0.88 

Total    $6.05 

TOTAL  VARIABLE   COSTS,   PER   MILE. 

Quad   truck    10.85  cents 

Trailers   2.30  cents 

Total    13.15  cents 


TABLE    V — HAULING    COSTS     WITH     QUAD     2-TON     TRUCK     AND     FOUR 

TRAILERS,   TWO   WORKING    AND   TWO  AT   TEAM   TRACK,   ON 

BOAD  BUILDING   OPERATIONS   NEAR  KENOSHA,  WIS. 


Xo.    of 

Miles 

Fixed 

Running 

Total 

Trips 

Per 

Cost 

Costs   at 

Cost 

Per    Day 

Day 

Per    Day 

13.15    Cents 
Per  Mile 

Per 
Day 

5 

27.0 

$6.05 

$3.55 

$  9.00 

6 

32.4 

6.05 

4.26 

10.31 

7 

37.8 

6.05 

4.97 

11.02 

8 

43.2 

6.05 

5.68 

11.73 

9 

48.6 

6.05 

6.39 

12.44 

10 

54.0 

6.05 

7.10 

13.15 

11 

59.4 

6.05 

7.81 

13.8C 

12 

64.8 

6.05 

8.52 

14.57 

TABLE  VI — COSTS   PER  TABD  AND  YARD-MILE  OF  HAULING   GRAVEL  BY 

TRAILERS.  AS  AGAINST  $1.00  A  YARD  BY  HORSES.  ON  ROAD 

BUILDING  OPERATIONS  NEAR  KENOSHA  WIS.,  U.   S.  A. 


No. 

of 

Total 

Xo.   of 

Cost   per 

Cost 

Trips 

Cost 

Yards 

Yard 

Per 

Per 

Day 

Per   Day 

Hauled 
Per  Day 

Hauled 

Yard-Mile 

5 

$  9.60 

22.5 

$0.42 

$0.15 

6 

10.31 

27.0 

0.38 

0.14 

7 

11.02 

31.5 

0.35 

0.13 

8 

11.73 

36.0 

0.32 

0.12 

9 

12.44 

40.5 

0.30 

0.11 

10 

13.15 

45.0 

0.29 

0.11 

11 

13.86 

49.5 

0.28 

0.10 

12 

14.57 

54.0 

0.27 

0.10 

TABLE  VII GROSS   AND  NET   SAVINGS  OF   QUAD   TRUCK    AND  TRAILEBS  OVER  TEAMS  IN   ROAD  BUILDING  OPERATIONS    NEAR   KENO- 
SHA,  WIS.      GEORGE  WADE.   CONTRACTOR. 
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No  of  Wo 
Days  to  R 
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Profits 

5 

3% 

$  9.60 

$22.50 

$12.90 

7% 

$2.00 

$10.90 

398 

6 

4% 

10.31 

26.00 

15.69 

9 

2.00 

13.69 

317 

7 

5>4 

11.02 

31.50 

20.48 

10% 

2.00 

18.48 

235 

S 

6 

11.73 

36.00 

24.27 

12 

4.00 

20.27 

215 

9 

6% 

12.44 

40.50 

28.06 

13% 

4.00 

24.06 

181 

10 

7% 

13.15 

45.00 

31.S5 

15 

4.00 

27.85 

156 

11 

8% 

13.86 

49.50 

35.64 

16% 

4.00 

31.64 

138 

12 

9 

14.57 

54.00 

39.43 

18 

4.00 

35.43 

123 

STERXBERG  TRUCK,  u-ith  Troy  Trailer,  dumping 
Load:  Sously  <£  Britton,  Contractors. 


KISSEL    5-ton    Dump    Truck:    P.    McDonnell,    Con- 
tractor. 
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COUPLE-GEAR    5-ton    Dump    Cart;    City    of   Phila- 
delphia, Pa. 

INCREASING    TRUCK    EFFICIENCY. 

It  has  been  argued  that  trucks  do  not  possess  sufficient 
cooling  capacity  to  haul  trailers  in  hot  weather;  that  trailers 
increase  truck  depreciation;  that  a  truck  is  primarily  de- 
signed to  carry  a  certain  load  and  not  to  pull  several  times  its 
capacity. 

According  to  Mr.  A.  R.  Miller,  ot  the  Troy  Wagon  Works 
Co.,  a  large  proportion  ot  the  power  of  motor  trucks  is  wasted 
unless  they  do  pull  trailers.  In  this  connection  Mr.  Miller 
states: 

"A  1%-ton  truck  can  carry  its  rated  capacity  and  pull  0 
tons  in  addition,  making  a  total  of  7%  tons;  a  3-ton  truck  can 
carry   its   rated   capacity   and   pull    12   more  tons,   making   a 

Table  A — Road  Resistances  in  Pounds  per  Pound. 

— Road  Condition — 

Type  of  Surface.                              Good.  Bad. 

Brick  or  concrete 010  .030 

Wood    block    015  .040 

Asphalt    012  .050 

Belgian   block    018  .030 

Dirt,   hard    020  .045 

Dirt,    ordinary    045  .075 

Dirt,    poor    075  .125 

Dirt,   muddy    050  .200 

Dirt,   sandy    075  .150 

Sand,   with   dirt 100  .250 

Sand,    beach,    clean 200  (wet)  .600  (dry) 

total  of  15  tons.  This  is  because  in  addition  to  carrying  ca- 
pacity every  truck  has  another  and  far  more  important  prop- 
erty— drawbar  pull;  drawbar  pull  moves  the  world's  goods. 
"A  team  of  horses  develops  a  maximum  drawbar  pull 
equal  to  one-quarter  of  its  weight.  On  the  basis  of  3,000 
pounds  combined  weight  two  horses  will  thus  deliver  750 
pounds  drawbar  pull.  The  average  motor  truck  loaded  to  its 
rated  capacity,  in  addition  to  carrying  its  full  load,  develops 
a   drawbar   pull   equal   to   about   one-half   its   rated   capacity. 


That  is,  a  3-ton  truck  fully  loaded  can  still  exert  a  drawbar 
pull  of  about  \V2  tons.  This  drawbar  pull,  all  of  which  is 
available  as  an  extra  force  for  doing  work,  should  not  be 
confused  with  carrying  capacity. 

"Comprehensive  tests  prove  that  the  drawbar  pull  re 
quired  to  move  a  ton  of  material  varies  from  50  pounds  on 
a  brick  street  to  150  pounds  on  a  sandy  dirt  road,  no  grades 
of  consequence  being  considered. 

"To  obtain  the  approximate  drawbar  pull  required  to  haul 
a  trailer  at  constant  speed  between  2  and  12  miles  per  hour, 
select  from  Table  A  the  ratio  corresponding  to  road  condi- 
tion, add  to  this  the  gradient  ratio  and  multiply  the  resulting 
sum  by  the  total  weight  of  trailer  and  load.  At  the  instant 
of  starting  and  for  speeds  below  2  and  above  12  miles  per 
hour,  the  required  drawbar  pull  will  be  somewhat  in  excess 
of  the  figures  thus  obtained. 

"Under  proper  conditions  of  speed,  road,  grades  and  al! 
impediments  encountered  in  practical  hauling  it  has  been 
found  that  an  average  drawbar  pull  of  250  pounds  will  haul 
a  ton  of  live  load  on  a  properly  constructed  vehicle.  Figured 
on  this  basis,  the  use  of  properly  constructed  trailers  will 
increase  truck  efficiencies  as  shown  in  Table  B. 


Table  B — Increase  in  Truck   Capacities  with   Trailers. 


Capacity   of 
Truck 

1  ton 
l]/2   ton 

2  ton 
2V2  tons 

3  tons 

4  tons 

5  tons 


Drawbar  Pull 
as  One-half  of 
Capacity 
1,000  pounds 
1,500  pounds 
2,000  pounds 
2,500  pounds 
3,000  pounds 
4,000  pounds 
5,000  pounds 


Additional  Total 

Tons  Handled  at     Practical 
250   Pounds    Draw-     Capacity 
bar  Pull  per  Ton  with  Trailers 


4  tons 

5 

tons 

6  tons 

7% 

tons 

8  tons 

10 

tons 

10  tons 

12^4 

tons 

12  tons 

15 

tons 

16  tons 

20 

tons 

20  tons 

25 

tons 

"These  figures  are  possible  where  extremes  of  road  con- 
ditions, traffic  regulations  and  other  adverse  factors  are  elimi- 
nated, and  where  a  sufficient  number  of  trailers  is  used  to 
employ  the  full  amount  of  available  drawbar  pull. 

"Table  C  shows  conclusions  reached  from  actual  tests 
in  tons  delivered,  comparing  "a"  teams  with  "b"  motor  truck 
alone,  with  "c"  truck  hauling  one  trailer,  and  "d"  truck  haul- 
ing two  trailers. 

"A  very  recent  test  on  an  Ohio  county  road  project  throws 
some  interesting  light  on  the  cost  of  transportation,  compar- 
ing team  haulage  with  various  modifications  of  the  tractor 
method. 

"The  material  transported  was  crushed  stone,  and  the 
average  length  of  haul  was  3  miles.  Table  D  gives  some  of 
the  data  secured  from  this  test,  no  allowance  being  made  for 
depreciation,  interest  and  amortization.  The  saving  in  this 
instance  was  such  that  a  transportation   project  that   would 


Table  C- 

-Daily  Tonnage 

Delivered 

and  Cost  per 

Toe 

-mile. 

Length 

One  Team  Hauling 

One  Truck  Hauling 

One  Truck  Hauling 

of  Haul 

One  W 

agon 

One  Truck  Alone 

One 

Trailer 

Two  Trailers 

in  Miles 

Tonnage 

Cost 

Tonnage 

Cost 

Tonnage 

Cost 

Tonnage 

Cost 

y2 

27 

0.444 

42 

0.4S0 

160 

0.210 

280 

0.258 

i 

18 

0.319 

36 

0.319 

140 

0.154 

260 

0.167 

2 

12 

0.256 

30 

0.240 

85 

0.143 

160 

0.118 

3 

9 

21 

60 

110 

4 

6 

0.221 

18 

0.200 

50 

0.137 

100 

0.106 

5 

6 

18 

35 

70 

6 

0.214 

0.186 

0.135 

0.104 

8 

0.209 

0.179 

0.134 

0.103 

10 

0.176 

0.134 

0.103 
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have  cost  $13,500  if  done  by  teams  could  have  been  accom- 
plished with  a  tractor  and  trailers  for  $2,511. 

"Admitting  that  trailers  are  an  economical  means  ot 
transportation,  the  next  step  is  to  consider  their  construction. 
There  are  two  distinct  varieties  in  use — the  semi-trailer, 
which  is  a  two-wheeled  affair  depending  upon  the  tractor  to 
sustain  one-third  the  weight,  and  the  four-wheeled  trailer, 
which  carries  its  own  load  independently  of  the  load  trans- 
ported on  the  truck.  There  are  very  few  instances  in  which 
such  a  semi-trailer  would  show  the  economy  of  the  four- 
wheeled  trailer.  A  trailer  should  follow  the  tractor  properly, 
and  iu  order  to  do  this  a  four-wheeled  trailer  must  be  used, 
as  the  two-wheeled  trailer  does  not  track  with  the  power 
plant. 

"The  drawbar  on  the  trailer  should  be  attached  to  a  re- 
silient frame  and  not  to  the  axles;  the  wheels  and  axles 
should  be  connected  flexibly  to  the  frame.  Both  of  these  con- 
ditions are  important,  to  relieve,  as  far  as  possible,  the  impact 
of  starting  and  of  the  various  road  shocks.  For  the  same 
reason  the  drawbar  on  the  trailer  should  be  provided  with 
a  spring  to  avoid  the  jar  to  the  tractor  when  starting  a  load, 
as  well  as  to  cushion  the  effect  produced  by  a  sudden  stop. 
A  telescoping  drawbar  containing  a  coil  spring  which  starts 
to  compress  at  200  pounds  and  is  completely  compressed  at 
2,000  pounds  has  been  found  to  be  very  satisfactory  under 
severe  conditions. 

"For  5-ton  trailer  loads  it  has  been  found  that  3]/2  by  48- 
inch  springs  with  a  deflection  capacity  of  1,112  pounds  to 
the  inch  are  the  most  desirable,  supporting  the  load  and  pro- 
viding through  flexible  spring  shackles  the  connection  be- 
tween the  axles  and  the  frame.  The  springs  on  the  2^-ton 
model  are  3  by  48  inch,  with  a  deflection  of  5G0  pounds  per 
inch;  those  on  the  1%-ton  trailer  are  2y2  by  44-inch,  with  a 
deflection  of  330  pounds  per  inch.  On  reversible  trailers  both 
ends  of  the  springs  should  be  held  in  shackles  provided  with 
stops  to  prevent  their  closing  beyond  a  perpendicular  line. 
The  rear  shackles  are  always  in  operation  and  both  forward 
and  rear  shackles  come  into  action  under  load  when  sudden 


and  an  Austin  grader.  The  motor  trucks  were  used  for  haul- 
ing, spreading  and  rolling  the  gravel  as  well  as  pulling  the 
grader.  Approximately  125  cu.  yds.  of  gravel  were  used  in 
surfacing  this  demonstration  driveway  at  the  following 
costs: 

Grading — 

Man  handling  grader  2  hrs.  and  50  mins.  at  25  cents 

per  hr $0.71 

Truck   driver,    2    hrs.   and    50   mins.    at   37%    cents 

per  hr 1.06 

Foreman,  2  hrs.  and  50  mins.  at  37%  cents  per  hr.  .     1.06 

5.22  gals,  gasoline  at  14  cents  per  gal 73 

0.50  gals,  lubricating  oil  at  70  cents  per  gal 35 

Total   $3.91 

Rolling  Sub-Grade — 

Truck  driver,  45  mins.  at  37%  cents  per  hr $0.28 

Foreman,  45  mins.  at  37^  cents  per  hr 28 

1.38  gals,  gasoline  at  14  cents  per  gal 19 

0.14  gal.  lubricating  oil  at  70  cents  per  gal 10 

Total   $0.82 

Loading  Gravel — 

Truck   driver,   11    hrs.   and   35   mins.   at   ZTy2   cents 

per  hr $4.35 

Foreman,  5  hours,  and  30  mins.  at  37 y2  cents  per  hr.     2.06 
Labor,  105  hrs.  at  18%  cents  per  hr 19.69 

Total   $26.10 

Hauling  and  Dumping  Gravel — 

Truck    driver   11    hrs.   and   30   mins.   at   Ziy2    cents 

per  hr $4.30 

Foreman,  2  hrs.  and  25  mins.  at  Ziy2  cents  per  hr. .  .91 

29.12  gals,  gasoline  at  14  cents  per  gal 4.08 

4.31  gals,  lubricating  oil  at  70  cents  per  gal 3.01 

Total   $12.30 


Table  D — Comparison  of  Various  Hauling  Means. 

No.  of 

Av.  Teams 

Dist.  Av.  Required 

per  Load  in  Cost  Cost  per  to  do 

Day  In  Cubic  Yard-                    per  Yard-  Same 

Miles  Yards  Miles  Day  Mile  Work 

Teams  21  2  21  $3.50  0.166 

Motor  truck   60  4  120  12.09  0.10  6 

Truck  and  one  trailer 54  8  216  14.00  0.065  10 

Truck  and  two  trailers 54  13  351  11.50  0.033  16 

Tractor  and   three   trailers    (Steel   Caterpillar  Tractor 

and  %-yard  trailers) 48  16  384  12.00  0.031  18 


jars  are  encountered.  It  is  understood  that  the  drawbar  pull 
is  thru  the  frame  to  the  wheels  and  it  will  be  noted  that  by 
this  arrangement  of  the  shackles  the  springs  are  always  pull- 
ing instead  of  pushing  the  wheels;  that  is,  they  are  in  ten- 
sion rather  than  in  compression  longitudinally. 

"For  use  in  cities  it  is  desirable  to  have  trailers 
equipped  with  solid  rubber  tires,  altho  steel  tires  are  practi- 
cal for  country  work.  One  economy  of  trailers  is  the  fact  that 
the  tire  companies  will  guarantee  60  per  cent,  greater  mileage 
on  trailer  tires  than  on  truck  tires;  and  another  is  that  the 
premium  for  liability  insurance  covering  trailers  is  only  25 
per  cent,  of  that  on  trucks." 

HAULS,    SPREADS    AND   BOLLS    IN    ONE    OPERATION. 

A  gravel  driveway  was  recently  constructed  under  the 
supervision  of  the  Agricultural  and  Mechanical  College  of 
Texas  by  means  of  White  automatic  good  roads  dump  trucks 


Spreading  Gravel — 

Labor,  14  hrs.  and  20  mins.  at  18%  cents  per  hr. .   $2.69 
Foreman,  3  hrs.  at  37%  cents  per  hr 1.13 

Total  $3.82 

Rolling  Gravel — 

Truck   driver,   4    hrs.    and    30   mins.    at   Z7y2    cents 

per  hr $1.69 

Foreman,  4  hrs.  and  30  mins.  at  37%  cents  per  hr. .     1.69 

8.28  gals,  gasoline  at  14  cents  per  gal 1.16 

0.70  gal.  lubricating  oil  at  70  cents  per  gal 56 

Total    $5.10 

Grand  total   $52.05 

November,  1915 


MOTOR  TRUCK  OPERATION  AND  ACCOUNTING  III 


STERNBERG  5-ton  Bump  Truck;  W.  0.  Jewett,  Cot> 
tractor. 


$3 


Summary. 

Cost  for  Cost  per 

515  ft.  cu.  yd. 

Grading    $3.91  $0,031 

Rolling  sub-grade    82  .006 

Loading  gravel    26.10  .208 

Hauling  and   dumping  gravel 12.30  .098 

Spreading  gravel    3.82  .031 

Rolling  gravel    5.10  .041 

Total    $52.05  $0,415 

HAULS    SHELL    AT    12l^    CENTS    A    TARD. 

In  a  test  in  Volusia  county,  Florida,  a  White  good  roads 
truck  did  the  work  of  13  double  teams,  13  drivers  and  13 
wagons,  the  average  cost  of  which  it  $5.25  per  day  for  each 
team,  driver  and  wagon.  This  represents  a  gross  saving  of 
$6S.25  per  day. 

In  this  test  the  truck  hauled  periwinkle  shell  for  road 
surfacing,  the  length  of  haul  being  1.0S  miles,  or  2.16  miles 
per  trip.  The  total  amount  of  material  to  be  moved  was  430 
tons,  or  573  yards,  and  the  truck  hauled  53%  tons  per  day, 
completing  the  work  in  eight  days.  The  actual  running  time, 
however,  was  only  2S  hours.  The  time  consumed  in  loading 
and  other  losses  of  time  totalled  61  hours. 

PULLING    SCARIFIERS. 

Scarifying  an  old  stone  road  is  one  of  the  most  difficult 
operations  in  road  maintenance  and  a  severe  test  of  the 
tractive  effort  of  the  power  unit.  Before  purchasing  their 
truck  the  officials  of  Fayette  county,  Kentucky,  insisted  upon 
a  scarifying  test  to  determine  whether  the  truck  developed 
the  maximum  drawbar  pull  that  is  required  in  all-around 
road  work. 

Having  demonstrated  the  efficiency  of  the  truck  in  haul- 
ing material  and  in  pulling  other  road  machines,  it  was  stipu- 
lated that  the  county  would  buy  the  truck  if  it  would  pull  the 
county's  scarifier  a  distance  of  5  miles.  The  old  Russell  Cave 
Pike,  just  outside  of  Lexington,  was  selected  for  the  trial. 

A  Russell  scarifier  was  coupled  to  the  drawbar  of  a 
White  truck  and  the  blades  were  sunk  into  the  bed  of  stone. 
After  breaking  up  one  side  of  the  road  for  a  distance  of  three- 
quarters  of  a  mile  the  outfit  was  turned  around  and  a  parallel 


strip  of  roadbed  was  scarified.  In  four  hours  the  entire 
width  of  the  road  was  completely  broken  up  and  ready  to  be 
harrowed. 

To  show  the  instant  availability  of  a  truck  for  all  road 
work  the  White  then  pulled  a  harrow  over  the  same  stretch 
and  completed  the  task  by  pulling  one  of  the  heaviest  graders. 
The  whole  job  was  finished  in  ten  hours  and  the  entire  cost 
was  represented  by  one  day's  wages  of  two  men,  twenty  gal- 
lons of  gasoline  and  one  gallon  of  oil.  County  Engineer  Davis 
declared  that  the  cost  of  the  same  work  with  the  former 
equipment  was  $200  a  mile. 

When  the  commissioners  of  Cabarrus  county,  North  Caro- 
lina, purchased  their  good  roads  truck  in  May,  1914,  they 
based  their  action  upon  a  test  in  which  26  miles  of  road  were 
rebuilt  in  43%  hours.  At  the  conclusion  of  the  test  Superin- 
tendent of  Roads  J.  M.  Bunage  attested  a  statement  that  the 
work  was  done  better  than  by  any  previous  method. 

Three  different  kinds  of  roads  were  worked  in  this  test — 
clay,  sand  clay  and  macadam.  The  commissioners  first  un- 
loaded 80,000  pounds  of  cement  and  the  truck  hauled  this 
material  one-third  of  a  mile  over  a  muddy  road  including  a 
4  per  cent,  grade.  Then,  in  eight  successive  days,  the  truck 
pulled  graders  and  drags  on  a  stretch  of  road  26  miles  long. 
Every  part  of  the  road  was  graded,  dragged  and  rolled.  The 
ditches  were  cleared  and  remade  by  pulling  thru  the  ditches 
once  on  each  side  after  the  original  grading  and  dragging 
had  been  done.  In  rebuilding  26  miles  of  road  the  truck 
traveled  202.5  miles.  The  total  cost  was  $48.93  for  fuel  and 
oil.  Only  two  men  were  employed,  the  driver  of  the  truck 
and  the  operator  of  the  road  machinery. 


PHOENIX   Centiped   Tractor   Truck   Hauling   Mate- 
rials and  Pulling  Grades  and  Trailers. 
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If  "Wilson  had  been 
a  Ft  re  Chief1   & 

He  would  insist  on  proof  of  efficiency 

—he  would  carefully  analyze  chassis  value 
for  actual  fire  department  service!  He  would 
not  take  snap  judgment  because  a  fire  chassis 
must  withstand  the  severe  wear  and  cruel 
"racking"  strains  of  years  of  service!!  Any 
ordinary  chassis  wont  do!  A  fire  chassis 
must  be  specially  builded  for  fire  service — 
and  it  must  be  abnormally  durable  where  the 
wear  is  greatest.  Extra  durability  means 
slow  depreciation.  That's  one  reason  why 
South  Bend  Chassis  Durability —  insuring 
slow  depreciation — spells  economy  for  Fire 
and  Police  Departments. 

Remember  "every  South  Bend  Double  Duty 
Chassis  is  built  strongest  where  the  wear  is 
greatest" — write  it  into  your  specifications. 

South  Bend 
Motor  Car 
Works 


The  Manitowoc  (Wis.)  installation 
is  know  as  our  Type  C-H-95,  5H  x  7-inch 
Wisconsin  Motor.  95  Horse  Power  at 
1400  revolutions  per  minute.  152-inch 
wheel  base,  chain  drive,  geared  four  to 
one,  multiple  disc  clutch  running  in  oil. 
Speed,  55  miles  per  hour.  This  chemical 
and  hose  car  is  equipped  with  a  40-gallon 
chemical  tank  and  with  all  the  other 
standard  equipment  that  goes  with  a  car  of 
this  type,  such  as  picks,  axes,  pike  poles, 
babcocks,  etc.  This  outfit  is  also  equipped 
with  a  clevis  for  towing  other  pieces  of 
apparatus  which  the  City  of  Manitiowoc 
has  in  service.  This  car  has  been  in  ser- 
vice since  April.  Chief  J.  H.  Kratz  is  fire 
chief  at  Manitowoc,  Wis.     Ask  him! 


SOUTH  BEND, 
INDIANA. 
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Climbing  15%  grade 

in  severe  acceptance  test 

Part  of  an  order  for  twenty-four  high-pressure  hose  wagons 
furnished  the  New  York  Fire  Department  by  the  Interna- 
tional Motor  Co.,  and  several  Ahrens-Fox  pumping  engines 
and  hose  wagons,  participated  in  this  test.  The  apparatus  of 
these  two  manufacturers  f%  ^^  ^^  Y"""V  X^  T  ^*  tj 
made  satisfactory  records  \JI  V-J  ^^  U  m!K^  M.  ^^  Km. 


with  heavy  loads   sustained  by 
the  "SAFETY  FIRST"  tires— 

These  manufacturers  selected  Good- 
rich Tires  as  equipment  for  apparatus 
designed  to  meet  the  severe  operating 
conditions  in  New  York  City,  after 
thorough  comparison  with  othermakes. 
In  one  continuous  hour  of  running, part 
of  the  time  at  30  miles  an  hour,  up 
steep  grades  and  down  grades  with 
brakes  set,  the  weight  of  these  mighty 
trucks  was  sustained  without  trouble 
by  Goodrich  Tires. 

It  is  successful  accomplishments  like 
this — repeated    records   for      safety"' 


Goodrich  Tires  are  to  be  found  giving  satis- 
factory service  and  mileage  on  many  types 
of  trucks  in  American  municipalities  from 
coast  to  coast.  ., 

They  meet  every  condition  of  service  for  fire 
departments,  police  departments,  health 
departments',  boards  of  public  works,  park 
boards,  street  commissions,  etc. 


WIRE LE  S  S 
TRUCK    TIFtES 

performance — that  have  made  Good- 
rich tires  favorites  with  fire  depart- 
ment chiefs  in  cities  all  over  the  coun- 
try. High  speeds  and  hard  pounding 
over  all  sorts  of  city  pavements,  offer 
conditionsdemanding  the  service  vir- 
tues" found  in  Goodrich  tires: 

Won't  throw  or  heat  up  on  the  run. 
Exceptional    resilience    increases    riding 
comfort  (Did  protects  truck  mechanism. 
S(rfety  First'  Jbrjiremen  and  bystanders. 

The  new  booklet,  "The  Selection  and 
Care  of  Tires  for  Fire  Apparatus," 
should  be  in  the  hands  of  every  fire 
department  chief  and  every  buyer  of 
nre-nVliintr  apparatus. 
Send  for  it  or  request  it  from  the  m  an  st  Goodrich 

The  B.  F.  Goodrich  Company 

Service  Stations  and  Branches  World's  Lamest  Rubber 

in  All  Principal  Cities  Factory,  Akron,  Ohio 
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Why  New  York  City  Uses  Garfords 

This  winter  a  battery  of  Garford  Motor  Trucks  will  take  the  place 

of  horse-drawn  street  sweepers  on  the  streets  of  New  York. 

Street  Cleaning  Commissioner  John  T.  Fetherston  reached  this 
decision  after  the  big  snow  and  sleet  storm  of  March  6  and  7,  1915. 

At  that  time  a  number  of  Garfords,  equipped  with  heavy  scrapers, 

were  put  to  work  in  Central  Park,  West,  where  deep  snow  drifts  had  blocked  all  traffic. 
Starting  at  6  o'clock  on  Saturday  evening  the  Garfords  worked  continuously  until  5 
o'clock  the  following  day.  By  that  time  the  roads  assigned  to  them  were  entirely 
cleaned. 

In  23  hours  the  motor  trucks  had  completed  the  work  for  which 

the  city's  horse-drawn  sweepers  formerly  required  10  days.  This  remarkable  test 
convinced  Mr.  Fetherston  of  the  higher  efficiency  of  Garford  Motor  Trucks. 

"Last  year  we  found  that  the  Garford  Motor  Trucks  performed 

good  work,  and  I  propose  to  hire  an  additional  number  for  snow  work  this  coming 
winter,"  he  declares. 


Garfords  are  not  affected  by 
weather  conditions.  They 
are  equally  reliable  winter  or 
summer.  They  can  work 
continuously — 24  hours  a  day 
if  necessary.  And — they  in- 
volve no  expense  when  not 
working. 


No  matter  what  your  business 
— whether  it  is  large  or  small 
— there  is  a  Garford  which 
will    exactly  fill  your  needs. 


MOTOR 
TRUCKS 


Catalog  on  request— please  address  Dept.    107. 


The  Garford  Motor  Truck  Company,  Lima,  Ohio. 

Manufacturers  of  Trucks  of  rV>  *»  l'/f  2.  3,  5  and  6-ton  capacity. 
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SERVICE  MOTOR  TRUCKS 

REPRESENT  FIVE  YEARS*  EXPERIENCE 

SCIENTIFIC  STANDARDIZED  CONSTRUCTION 


Surplus  Power.  Service  Trucks  are  equipped  with  pow- 
erful motors  which  pull  full  capacity  loads  up  the  steepest 
hills  and  thru  bad  roads. 

Better  Materials.  It  pays  to  buy  quality.  Special  alloys 
and  heat-treated  steels  selected  to  insure  the  greatest  possi- 
ble service.  Severe  te6ts  are  made  to  guarantee  the  rigid 
requirements  of  Service  specifications.  Absolutely  the  best 
materials  that  can  be  obtained  are  used  in  building  Service 
Trucks. 

Built  Strongest  where  the  wear  is  greatest.      Worm   drive 


rear  axles,  pressed  steel  frames,  springs  extra  long  and  flat. 
AH  parts  oversize,  being  accurately  proportioned  and  deter- 
mined to  give  maximum  capacity  without  excess  weight. 
The  latest  features  of  truck  design  are  embodied  in  every 
Service  model. 

Correct  Design  of  Service  Trucks  guarantees  maximum 
performance,  as  proven  by  hundreds  of  Service  users.  Being 
absolutely  dependable  in  operation,  Service  users  in  buying 
additional  equipment  specify  Service  Trucks.  This  is  evi- 
denced by  the  fact  that  over  60'^  of  our  business  is  repeat 
orders. 


All  Standard  Parts  in  Service  Motor  Trucks  are  built  by  the  makers  recognized 
as  the  leading  specialists  in  their  lines.  These  standard  units  are  scientifically  se- 
lected and  co-ordinated. 

Motors,  Axles,  Steering  Gears,  Frames  and  Springs  are  absolutely  the  best  produced 
for  truck  use  being  designed  and  built  especially  for  Service  Trucks. 
Service  Trucks  are  built  in  1,  1  ',-,  2,  Z%  and  5-ton  models.     Special  bodies  furnished 
for  all  lines  of  business.     We  make  a  specialty  of  dump  trucks  for  contractors,  also 
Fire  Department  equipment. 

Write  today  stating  your  requirements.     Complete  information  gladly  furnished. 
Live  dealers  desired  in  open  territory. 

SERVICE  MOTOR  TRUCK  CO. 

Manufacturing  Motor  Trucks  Kxcluaivcly 

WABASH.  INDIANA. 
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MOTOR  TRUCK  OPERATION 
AND  ACCOUNTING  IV. 


By  Charles  A.  Dickens. 


H)RSES  eat  and  cost  the  same  every  day,  365  days  each 
year,  whether  they  work  or  stand  in  the  barn.     Your 
truck  costs  only  as  you  use  it  on  the  mile  basis.    It  is 
not  "eating"  on  Sundays,  holidays  or  hal)  days  in  dull  s 

The  following  comparative  horse  and  truck  costs  are  sub- 
mitted by  the  Stegeman  Motor  Car  Co.,  as  "average"  under 
varying  conditions: 

3IOBSE   COST. 

Investment — Cost  of  One  Double  Team  and  Outfit. 

2  Horses,  at  $250  each   $500.00 

1    Wagon    250.00 

1   Set  of  double  harness   75.00 

Blanket,    etc 


$850.00 


OPERATING  COST  OF  ONE   HORSE  PER    DAY. 

Oats,  at  60c  per  bushel    

Hay,  at  $12.00  per  ton   

Shoeing,  at  $3.00  per  month   

Bedding  and  water,  at  15c  per  week 

Fire  insurance,  at  $6.00  per  year    

Veterinary,  at  $10.00  per  year   

Repairs,  at  $50.00  per  year  (painting  and  overhauling) 

Interest  at  6  per  cent,  on  investment  of  $425.00 

Depreciation  at  15  per  cent,  on  investment  of  $425 


One  2-horse  team  and  outfit  per  day  with  ($2.00) 
$1.22=$1,411.00  per  year. 

Two  2-horse  teams  and  outfit  per  day  with  ($2.00) 
$8.44=$2,822.00  per  year. 

TRUCK   COST. 

Investment— 1%  Ton  Stegeman,  $1,900 
2%  Ton  Stegeman,  $2,500 
3%  Ton  Stegeman,  $3,000 

FIXED   CHARGES. 

iy2Ton     21/2Ton     3% 

Interest,  at  6  per  cent.,  per  day $0.39  $0.51  $ 

Fire  insurance,  per  day 17  .21 


$1.11 
man 


ration  of  an  Elgin  motor  sweeper  for  the  period  January   1 
to  June  30,  1915: 

"During  the  six  months  ending  June  30,  the  sweeper 
worked  1,616  hours,  swept  32,3G4,S12  square  yards,  used  1,335 
gallons  of  gasoline,  310  quarts  of  oil,  collected  1,802  cubic 
yards  of  sweepings  and  used  35  hickory  fiber  brooms.  I  have 
classified  the  different  items  which  show  the  cost  per  1,000 
square  yards  swept. 

Per  1,000 
Sq.  Yds. 

1,335  gallons  gasoline,  at  17c  per  gallon $0.0070 

310  quarts  of  oil,  at  12  '.jc  per  quart 0011 

Supplies  and  repairs 0J.09 

2,460  pounds  broom  fiber,  at  7c  per  lb 0053 

Labor,   making  brooms 0013 

2  drivers,  at  $3.0G»per  day,  1  gutter  sweeper,  at  $2.50. . .     .0361 

Disposal  of  sweepings 019 1 

Supervision  and  clerical 0123 

Depreciation,  15  per  cent 0178 

Interest  on  investment,  7  per  cent f  : 0082 


Ton 

1.61 

.28 


$0  89 


.002 

.002 

.009 

.012 

.030 

.042 

.023 

.030 

$0.55  $0.72 

OPERATING   COST    PES    MILE. 

Gasoline,   13c  per  gallon. 

(1%  ton,  10  miles  per  gal. ) 013  .017 

(2%  ton,    8  miles  per  gal.) 

(3V2  ton,     6  miles  per  gal.) 

Oil,   30c  per  gallon    002 

Repairs,   painting  and  overhauling..   .006 

Tires,  guaranteed  7,000  miles 020 

Depreciation,  100,000  miles   017 

.058  .081  .107 

EXAMPLE. 

(Based  on  30  miles  a  day — excl.  of  driver.) 
1%    ton— 20   miles,   at   $0.058=$1.74+$0.55=$2.29 

2%    ton— 30    miles,    at       .081=  2.43+     .72=  3.15 
3V2    ton— 30   miles,    at       .107=  3.21+     .89=  4.10 

Big  Saving  in  fylotor  Sweeping. 
Mr.  J.  M.  Sharp,  of  the  street  cleaning  department,  cits    of 
Boise,  Idaho,  submits  the  following  report  concerning  the  ope- 
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Total    $0.1191 

"Twelve  cents  per  1,000  square  yards  swept — this  is  a  re 
markable  record,  as  the  average  cost  thruout  the  country 
sweeping  with  horse-drawn  sweepers  is  33c  per  1,000  square 
yards  swept.  The  sweeper  is  worked  16  hours  per  day,  its 
average  per  hour  being  20,000  square  yards.  Boise  City  has 
12  miles  of  paved  streets  consisting  of  sheet  asphalt,  bitu- 
lithic,  concrete  and  brick,  streets  are  practically  level,  our 
greatest  grade  being  a  1%  per  cent." 

Mr.  Sharp  also  submits  the  following  report  covering  the 
cost  of  operation  of  the  above  machine  for  the  first  six 
months,  during  which  period  it  made  a  saving  over  the  old 
system  of  $2,716.77  aside  from  covering  more  territory: 

Present  street  cleaning  force: 

One  Elgin  motor  sweeper,  two  drivers. 

One  pickup  wagon. 

One  pickup  cart. 

One  gutter  sweeper. 

Two  patrol  men. 

The  above  force  sweeps  275,200  square  yards  per  day,  with 
the  sweeper  working  two  eight-hour  shifts  per  day.  For  the 
six  months  ending  October  31,  this  has  cost  as  follows: 

Salaries    ■ $3,000.10 

Gasoline  and  oils   500.13 

Repairs  and  supplies  289.15 

Feed   169.41 

Horseshoeing 26.30 

Mileage  on  defective  tires   132.80 

3,040  lbs.  broom  fiber,  at  7c  per  lb 212.80 

Labor  making  40  brooms   50.00 


M,3Mi  i;n 


Making  a  cost  of  S%c  per  1,000  square  yards. 
Under  the  old  method  our  force  consisted  of: 
Two  2-horse-drawn  sweepers. 
One  sprinkling  wagon. 
Two  pickup  wagons. 
One  pickup  cart. 
Three  pan  men. 
Four  patrol  men. 
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Albany  Gets  Efficient  Fire  Protection  Economically 

It  would  probably  astound  you  to  learn  how  economically  Albany,  N.  Y.,  is  devel- 
oping its  Fire  Department  into  motor-drawn  equipment  exclusively.  You  would  be 
all  the  more  surprised  if  you  have  been  investigating  the  cost  of  motorizing  your 
department. 

Albany,  like  scores  of  other  American  cities,  compared  "motorizing"  with"  Federal- 
izing."    It  was  found  that  much  of  the  old  horse-drawn  apparatus  could  be  mounted 
on  Federal  chasses  with  the  desired  results. 
And  this  saved  several  thousand  dollars. 

Where  entirely  new  equipment  is  needed,  Federal  Fire  Fighters  are  favorites  be- 
cause the  initial  cost  is  reasonable;  Federals  are  mechanically  the  best  obtainable, 
regardless  of  price;  efficient  fire  protection  is  afforded  by  Federal  equipment;  cost  of 
operating  and  maintenance  is  unusually  low,  and  Federals  can  always  be  depended 
upon. 

In  all  departments  of  Municipal  Government  where  transportation  efficiency  is 
sought  for, 

FEDERAL  MOTOR  TRUCKS 
PROVE  EFFICIENCY  AND  ECONOMY 

Write  for  information  on  Federalizing  your  Fire  Equipment  like  Albany,  N.  Y.,  Lynn,  Mass., 
and  many  other  cities  have  done — efiectirely  and  economically. 

Federal  Motor  Truck  Company 

OFFICES  AND  FACTORY: 

DETROIT,  MICHIGAN. 
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This  force  swept  125,000  square  yards  per  shift  of  eight 
hours,  and  for  the  same  six  months  of  1913  it  cost: 

Salaries    $5,921.20 

Horseshoeing  and  repairs  2G2.73 

Feed   594.66 

Supplies  67.50 

2,952  lbs.  broom  fiber,  at  7c  per  lb 206.64 

Labor  making  brooms   45.00 


$7,097.73 


Making  a  cost  of  'i!V2c  per  1,000  square  yards. 


A  $4,650  Saving  at  Elgin. 

Mr.  Carl  E.  Plum,  foreman  of  streets,  Elgin,  111.,  submits 
the  following  memorandum  covering  the  operation  of  an 
Elgin  motor  sweeper  for  a  period  of  one  month: 

"The  character  of  the  work  done  was  good  and  the  amount 
of  refuse  gathered  being  about  20  cubic  yards  per  day  and 
the  area  swept  17,000  square  yards  per  hour,  at  a  cost  of  $4.35 
per  day. 


partment  by  operating  an  Elgin  motor  sweeper  in  conjunc- 
tion with  a  2-ton  Kelly-Springfield  motor  dump  truck. 

The  cost  of  horse-drawn  apparatus,  required  to  do  the 
same  amount  of  work,  per  8-hour  day,  are  as  follows: 

One  team  and  driver  for  sprinkler $  4.00 

Three  teams  and  drivers  for  sweepers,  at  $4.00 12.00 

Three  laborers,  at  $2.00    6.00 

Total    $22.00 

The  above  costs  merely  covered  sprinkling  and  sweeping 
the  streets  and  gutters.  It  cost  an  additional  $30.00  per  day 
to  gather  up  and  haul  away  the  sweepings  left  by  the  sweep- 
ers.    This  was  apportioned  as  follows: 

Five  teams  and  drivers,  at  $4.00  per  day $2U.00 

Five  laborers,  at  $2.00  per  day 10.00 

Total   $30.00 

The  total  cost  per  eight-hour  day  for  cleaning  the  streets 
using  horse-drawn   apparatus   was   therefore   $52.00,   and   did 


VARIED  USES  OF  MOTOR  TRUCKS. 
Packard  two-ton  truck,  with  special  express  body  and  powerdriven  winch  equipment  for  stringing  light  and  power 
cables  in  conduits,  as  well  as  for  placing  boulevard  poles.  Public  Lighting  Commission,  city  of  Detroit,  Mich.  Federal 
truck  operated  by  Lincoln  Park  Commissioners,  Chicago,  III.,  for  emergency  purposes.  Wilcox  truck  operated  by  Minnesota 
State  Prison.  Cartercar,  city  treasurer's  pay  car,  Detroit,  Mich.  Palmer-Moore  one-ton  truck  used  for  picking  up  garbage, 
transporting  materials,  etc.,  Syracuse,  N.  Y.    Packard  truck  pushing  snow  ploiv,  Detroit.  Mich. 


"Using  this  machine  eight  months,  or  208  working  days,  dur- 
ing the  year,  paying  the  driver  $75.00  per  month,  four  men  to 
clean  out  gutters,  at  $40.00  per  month,  and  a  team  to  haul 
away  the  refuse  swept  up,  at  $5.00  per  day,  would  bring  the 
cost  of  cleaning  our  pavements  to  $3,270.00. 

"It  would  be  advisable!  to  have  four  men  on  patrol  duty  dur- 
ing the  day  in  the  downtown  district,  at  $40.00  per  month  per 
man,  for  twelve  months,  which  would  add  $1,920.00  to  the 
above,  bringing  the  total  cost  of  cleaning  pavements  to 
$5,190.00. 

"Under  the  present  system,  with  two  teamsters  at  $50.00 
per  month  each,  two  men  at  $45.00,  fourteen  men  at  $40.00 
(next  year  this  would  have  to  be  increased  to  17  men)  one 
single  wagon  for  eight  months  at  $75.00,  the  cost  of  main- 
taining the  teams  included,  would  be  $9,S40.00,  or  a  saving  by 
cleaning  by  motor  sweeper  of  $4,650.00  per  year." 

A  $30  Per  Day  Saving. 
The  city  of  Springfield,  Ohio,  has  effected  a  considerable 
saving  over  horse-drawn  apparatus  in  its  street  cleaning  de- 
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not  include  any  depreciation  or  interest  on  the   investment, 
repairs,  storage,  etc. 

After  the  motor-driven  apparatus  was  placed  in  operation 
and  everything  was  systematized  and  running  smoothly,  the 
costs  per  eight-hour  working  day  were  found  to  be  as  follows 
for  the  street  sweeping: 

One  operator   $  3.00 

One  laborer 2.00 

Gasoline  and  oil   1.50 

Total    $  6.50 

The  daily  costs  for  gathering  and  hauling  away  the  sweep- 
ings were  then: 

One   chauffeur    $  3.00 

Four  laborers,  at  $2.00   8.00 

Gasoline  and  oil   1.50 

Total    $12.50 

The  total  cost  of  sweeping  the  streets,  and  gathering  up 
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For  Every  Municipal  Use 

Cities  and  towns  in  all  parts  of  the  world  have 
found  GMC  Trucks  efficient  for  municipal  uses.  The 
comprehensive  line  of  gasoline  and  electric  chasses  has 
proved  its  adaptability  to  street  flushing,  garbage  re- 
moval, police  patrols,  hospital  ambulances,  supply  de- 
partment work,  public  lighting  service  and  maintenance, 
hre  fighting  apparatus  and  many  other  uses  where  quick 
and  reliable  transportation  is  needed. 

Ask  for  copy  of  "Municipal  Progress." 

General  Motors  Truck  Company 

One  of  The  Units  of  General  Motors  Company 

PONTIAC,  MICHIGAN 


Direct  Factory  Branches: 
Chicago  Philadelphia  Si.  Lot 


■ 


'   . 
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DUMP  TRUCKS  IN  STREET  AND  ROAD  WORK. 
White  three-ton  ct/ump  truck  in  street  repair  work,  city  of  Cleveland,  Ohio.     White  five-ton  dump  truck  operated  by  Ca- 
homa  County,  Mississippi.     G.M'.C.  dump  truck  in  Public  Contracting  Service,  Boston,  Mass.     Packard  dump   truck   operated 
by  John  Scoffner  Co..  Pittsburg.  Pa.     White  dump  trucks  in  service  of  Brooklyn  Alcatraz  Asphalt  Co.,  Brooklyn,  N.  Y.    Pack- 
ard truck  operated  by  Board  of  Public  Works,  city  of  Detroit,  Mich. 


and  removing  the  sweepings  by  using  motor-driven  apparatus 
was  therefore  $19.00  as  compared  with  $52.00  by  horse-drawn 
apparatus.  As  in  the  case  of  the  horse-drawn  apparatus,  no 
provision  is  made  for  depreciation  on  equipment,  interest  on 
investment  and  repairs,  but  if  an  allowance  of  $3.00  per  day 
is  made  for  these  items,  the  total  daily  cost  would  only  be 
$22.00  as  against  $52.00,  a  clear  saving  of  $30.00  per  day. 

All  street  sweepings,  whether  collected  by  the  motor 
sweeper  or  other  parts  of  the  organization,  are  handled  by 
this  machine,  and  experience  has  shown  that  the  chauffeur 
can  be  utilized  as  a  sub-foreman.  In  parts  of  the  city  where 
the  condition  of  the  streets  requires  the  use  of  a  white  wing 
squad  or  of  horse-drawn  sweeping  apparatus,  and  where  the 
sweepings  are  collected  either  in  cans  or  gathered  in  small 
piles  in  the  gutters,  the  motor  truck  moves  along  the  streets 
slowly,  and  the  laborers  can  easily  load  the  sweepings  with- 
out making  it  necessary  to  stop  the  machine. 

In  dumping  its  load  the  front  end  of  the  motor  truck  body 
is  elevated  by  means  of  a  hydraulic  hoist,  which  has  worked 
satisfactorily.  TlTe  sides  of  the  bed  are  low  enough  to  enable 
a  man  to  shovel  into  it  from  the  ground  conveniently. 

Motor  Trucks  in  Departments  of  Electricity. 

That  there  are  sound,  economic  reasons  back  of  the  re- 
placing of  horse-drawn  drays  with  motor  trucks  and  the  sub- 
stituting light  pleasure  cars  for  one-horse  rigs  formerly  used 
by  municipal  inspectors,  is  substantiated  by  the  tests  made  by 
the  department  of  electricity,  city  of  Chicago. 

In  the  first  six  tests  conducted  by  this  department,  two 
Studebaker  trucks  were  employed,  resulting  in  a  saving  of 
$6.38  per  8-hour  day  per  truck. 

Repair  job  No.  1  was  located  6.55  miles  distant.  Carrying 
a  foreman  and  six  linemen  Studebaker  truck  No.  1  made  the 
run  in  19.2  minutes.  The  job  was  finished  in  4  hours  1.8  min- 
utes, making  a  total  of  4  hours  21  minutes  truck  No.  1  crew 
spent  in  this  section  of  the  city. 

Starting  out  under  similar  circumstances,  the  horse  truck 
consumed  1  hour  18.6  minutes  before  getting  to  the  job.  The 
aggregate  wages  of  the  foreman  and  six  linemen  in  each 
crew  was  $4.08  an  hour.    The  gam  was  equivalent  to  almost 
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an  hour  on  the  total  time  worked — 4  hours  21  minutes  by 
the  motor  truck — or  a  gain  of  $7.52  on  an  8-hour  day  basis. 
Deducting  from  this  $1.14 — what  the  engineer  figured  by  tests 
to  be  the  excess  operating  cost  per  8-hour  day  of  gasoline 
trucks  over  horse-drawn  trucks — the  daily  gain  of  $6.38  is 
ascertained. 

Motor  truck  No.  2  made  a  longer  trip,  which  apparently 
afforded  better  opportunities  to  illustrate  the  superiority  of 
motor  power  over  horses.  This  truck  hauled  its  crew  and 
appliances  to  a  job  8.65  miles  distant  in  25.8  minutes,  beating 
the  horse  truck,  which  spent  2  hours  7.8  minutes  traveling  to 
the  job,  by  1  hour  42  minutes. 

The  following  table  shows  comparison  of  maintenance 
costs  based  on  above  tests: 

GASOLINE    TRUCKS. 

Cost  Cost 

per  hour  per  mile 

Depreciation,  one  $3,000  truck,  at  20  per  cent..   .25  .... 

Interest,  4  per  cent 063  .... 

Driver,  at  $80  per  month 40  

Tires .02 

Repairs    125  .... 

Gasoline 0117 

Oil .0023 

Insurance    006  .... 

Attendance    196  .... 

Total  1.040  .034 

HORSE-DRAWN    TRUCKS. 

Cost 
per  hour 

Depreciation,  two  horses  at  $225,  at  15  per  cent 028 

Interest,  at  4  per  cent 0075 

Depreciation,  one  wagon  at  $250,  at  15  per  cent 0156 

Interest,  at  4  per  cent 004 

Depreciation,  one  harness  at  $45,  at  50  per  cent 009 

Interest,  at  4  per  cent 001 

Cost  of  feed 1694 

Cost   of  shoeing 071 
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Absolute  Reliability — 

in  Every  Part 

Means  an  absolutely  dependable  unit  as  a  whole— 
and  that's  what  you  get  when  get  the  Standard— The 
Standardized  Truck!  It  is  composed  of  standardized 
parts  throughout,  such  as  Continental  Motors  (with 
automatic  governor),  Brown-Lipe  transmission,  Tim- 
ken  axles,  Gemmer  steering  gears,  Timken  bearings, 
Stromberg  carburetor,  Eisemann  magneto,  etc. 

Never  before  has  such  a  combination  of  highest  grade  im- 
provements, standardized  construction,  power  and  capac- 
ity been  offered  in  2,  3j4,  4  and  5-ton  trucks  at  such 
remarkably  low  prices!  Our  method  of  Standard  unit 
construction  not  only  makes  the  complete  truck  better  in 
every  way,  but  costs  less  in  comparison  with  others;  also 
makes  repair  parts  less  expensive  and  obtained  more  rap- 
idly. Repair  parts  can  be  secured  quickly,  either  through 
our  large  number  of  responsible  dealers,  scattered  through- 
out the  world,  who  are  handling  Standard  trucks,  or 
through  the  Standard  Motor  Truck  factory  in  Detroit,  or 
through  the  great  organizations  who  make  the  component 
parts. 

No  Truck  which  is  comparable  to  a  Standard  can  be  sold  at  a 
lower  price.  In  Standard  Truck  Construction  not  a  dollar  is 
spared  which  can  be  made  to  contribute  to  enduring  workability, 
and  not  a  dollar  is  allowed  to  go  to  waste  in  the  process.  Send 
for  Bulletin  B-52  today. 

Standard  Motor  Truck  Co. 

DETROIT,  MICH. 


£ 


Always  on  the  job 
Chain  or  Worm 


- 


CONTRACTOR. 
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Repairs  to  wagon   03 

Driver  375 

Barn   labor    1875 

Total   898 

Pierce-Arrows  in  Water  Division. 

Among  the  motor  trucks  purchased  for  regular  hauling 
service  in  the  division  of  water  pipe  extension,  bureau  of 
engineering,  city  of  Chicago,  are  one  5-ton  and  three  2-ton 
Pierce-Arrows.  In  the  diversified  work  of  this  department 
the  5-ton  truck  has  been  operated  at  an  average  cost  of  13 
cents  per  ton-mile  and  the  2-ton  trucks  at  a  cost  varying  from 
14  to  32  cents  per  ton-mile.  The  average  cost  per  ton-mile, 
under  the  team  contract  prevailing  in  1914  was  26.9  cents. 
Hauling  by  teams  "hired  by  the  day"  was  still  higher. 

The  summary  of  operating  costs  of  these  trucks,  which 
deliver,  as  far  as  possible,  direct  to  the  job,  is  as  follows: 

COST    OF    1'IERCE-ARROW    TRUCKS,    BUREAU   OF    ENGINEERING, 
CITY    OF    CHICAGO. 

5-Ton  Truck  No.  1 — 

Operating  Cost  Cost  per 

Mileage  Ton-miles  expense  per  day  ton-mile 

July    S24  1931  $259.28  $9.97  $0,134 

August 838  1914  257.05  9.88  0.134 

September    723  1744  237.96  9.91  0.136 

October   902  2045  267.39  10.28  0.13 

November    1014  2299  300.78  13.07  0.13 

December 950  2339  293.52  12.33  0.125 

2-Ton  Truck  No.  2 — 

July    911  926  210.16  8.40  0.227 

August    934  1017  209.89  8.40  0.205 

September   800  94S  197.69  8.98  0.201 

October    1091  1044  225.79  S.36  0.216 

November  1111  1256  189.54  7.90  0.15 

December 559  536  159.69  11.41  *0.31 

2-Ton  Truck  No.  3— 

July    721  770  192.74  9.13  0.25 

August 930  908  208.78  8.70  0.23 

September    725  631  191.94  9.14  0.30 

October 1038  864  218.97  8.11  0.25 

November 1039  470  162.32  7.06  *0.345 

December 778  651  254.79  10.62  *0.40 


2-Ton  Truck  No.  4— 

July    S16 

August   973 

September   948 

October  891 

November 1097 

pecember 974 


478 

201.34 

9.15 

0.42 

792 

221.04 

9.21 

0.27 

778 

211.69 

9.62 

0.272 

769 

217.99 

9.08 

0.283 

1155 

187.19 

8.14 

0.16 

983 

1S2.56 

7.02 

0.186 

*  The  high  ton-mile  cost  on  truck  3  for  November  and  De- 
cember is  due  to  the  character  of  service,  which  consisted  of 
small  loads,  long  hauls  and  an  excess  of  loading  time.  The 
same  is  true  of  No.  2  truck  for  December. 

The  above  motor  trucks  were  used  to  good  advantage  in 
connection  with  the  testing  of  water  mains.  All  mains  laid 
by  contract  and  all  feeder  mains  are  tested  under  100  pounds 
pressure.  This  pressure  is  produced  by  means  of  a  pump 
driven  by  a  gasoline  engine.  This  outfit  is  hauled  to  the  var- 
ious points  where  new  mains  are  to  be  tested.  During  most 
of  the  year  this  hauling  was  done  by  teams  and  it  was  im- 
possible, on  account  of  the  long  hauls,  to  make  than  one  test 
a  day.  Later  in  the  year,  at  a  cost  of  $10.00  a  day,  an  auto 
truck  was  used  for  this  purpose  and  three  or  four  tests  of 
mains  were  made  each  day. 

A  Saving  of  $6.00  Per  Day. 

McMahon  Bros.,  contractors,  Mt.  Washington,  Md.,  are  ex- 
tensive users  of  motor  trucks.  In  order  to  determine  the 
economy  of  motor  trucks,  the  engineer  of  this  company  ran  a 
week's  test  with  a  5-ton  Mack  truck  with  automatic  dumping 
body,  in  competition  with  a  four-mule  team  wagon,  hauling 
broken  stone  for  road  building  from  their  Dickeyville  quarry 
with  the  results  given  below.  The  truck  had  to  make  10 
miles  to  a  round  trip,  as  against  9  for  the  team,  on  account 
of  having  to  go  a  mile  out  of  the  way  on  the  trip  from  the 
quarry  in  order  to  avoid  a  bridge  which  was  too  weak  to  carry 
it  loaded.  One  mile  of  the  trip  loaded  was  up  a  14  per  cent, 
grade.  The  average  amount  of  gasoline  consumed  was  21  gal- 
lons and  the  average  amount  of  oil  consumed  was  2  gallons. 
The  average  working  hours  was  10;  average  time  loading,  3 
minutes;  average  time  unloading,  10  minutes;  total  load 
carried  was  60,000  pounds;  number  of  trips,  6,  and  total  mile- 
age, 60  miles.  There  were  three  rainy  days  during  the  test, 
so  that  most  of  the  time  the  roads  were  soft  and  in  bad 
condition. 


White  1,50046.  ambulance,  Edmonton,  Alta.,  Canada.     Anderson    electric    city    hospital    ambulance,    Memphis,    Tenn. 
White  police  patrol,  Savannah,  Ga.     Jeffrey  police  ambulance,  Kenosha,  Wis.    G.M.C,  "pound  wagon,"  police  department,  De- 
troit. Mich.     White  police  patrol,  department  of  public  safety,  Camden,  N.  J. 
December,  1915 


30 


MUNICIPAL    ENGINEERING 


The  results  of  the  test  follow: 
Four-Mule  Team  Hauling  4%  Tons  Per  Day  27  Miles. 

FIRST   COST. 

Four  mules,  at  $325  each   $1,300.00 

Harness   75.00 

Wagon   250.00 

$1,625.00 

FIXED    CHAJ3G]  B. 

Interest  on  one-half  Investment  at  6  per  cent $  48.75 

Insurance  on  team    32.50 

Depreciation,  20  per  cent 325.00 

Fixed  charges  per  day    1.85 

OPERATING     CHARGES. 

Wages  per  day  $  1.84 

Feeding,  at  60c  per  head   2.40 

Stable   man    .25 

Veterinary's  service    .20 

Shoeing    .30 

140  days  feeding,  at  40c  per  head,  $224 .99 

Total  daily  operating  cost   $  6.18 

Fixed  charges  per  day    1.85 

Total  charges  per  day  $  8.03 

imp  Truck  Hauling  Fire  Tons  Per  Day  Sixty  Miles. 

FIRST    i  'i-  I  . 

Truck  $5,300.00 

FIXED    i  II  m 

Interest  on  one-half  investment  at  6  per  cent $  159.00 

Insurance  on  truck,  2%  per  cent,  on  80  per  cent,  of 

one-half   value    53.00 

Depreciation  on  truck  i  not  including  tires) 480.00 

Fixed  charges  per  year   $  692.00 

Fixed  charges  per  day  3.07 

OPERA  HNG    1  XP1  KSES 

Wages   per   day    $  2.50 

Maintenance.  4%c  per  mile  2.70 


G.M.C.  electric  tractor  pulling  "squeegee,"  Bal- 
timore, Md. 


Tires,  6c  per  mile   3.60 

Gasoline,  4c   2.40 

Oil   60 

Total  daily  operating  cost   $      11.80 

Fixed  charges  per  day  3.07 

Total  charges  per  day  $      14.87 

Four-mule  team  hauls  13%x4%=57.37  ton-miles  per  day= 
13.9  cents  per  ton-mile. 

5-ton  truck  hauls  5x30=150  ton-miles  per  day=9.9  cents 
per  ton-mile. 

The  saving  is  4   cents  per  ton-mile,  or  $6.00  per  day. 

Digs  Boles  and,  Erects  Poles. 

The  Bell  Telephone  Co.,  Philadelphia,  Pa.,  have  proven  the 
varied  adaptability  of  a  motor  truck  in  digging  pole  holes  and 
erecting  poles  for  transmission  lines.  This  company  operates 
its  3-ton  Mack  truck  along  lines  similar  to  the  Public  Light- 
ing Commission,  city  of  Detroit,  altho  the  Mack  chassis 
carries  a  platform  on  the  rear  end  of  which  is  mounted  the 
derrick  and  boring  mechanism.  The  arrangement  is  obvious 
from  the  illustration.  In  operation  the  truck  is  moved  into 
position  over  the  point  where  the  pole  is  to  be  set  and  the 
hole  is  drilled,  using  a  disk  bit.  The  hoist  line  is  then  at- 
tached to  the  pole,  which  is  raised  and  dropped  into  the  hole. 

The  following  review  of  a  special  test  made  at  Glassboro, 
X.  J.,  will  prove  interesting: 

"The  digger  left  the  Bell  Telephone  Co.'s  offices,  17th  and 
Filbert  streets,  Philadelphia,  with  a  driver  and  operator  of 
the  drill,  at  7:10  a.  m.,  May  21,  arriving  at  the  scene  of  ope- 
ration at  8:45,  a  distance  of  25  miles. 

The  first  hole  was  dug  and  the  pole  set  in  place  in  27 
minutes:  the  second  hole  was  dug  and  pole  set  in  position  in 
30  minutes;  the  third  hole  was  dug  and  pole  set  in  position  in 
4"i  minutes;  the  fourth  hole  in  the  same  time.  The  time  of 
placing  the  third  and  fourth  poles  was  just  a  little  longer  on 
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WHITE  TRUCKS 

in  the  service  of 

County  and  Municipal  Governments 


White  Trucks  predominate  in  the  service  of  Counties 
and  Municipalities,  just  as  they  do  in  commercial  service. 

337  White  Trucks  are  used  by  161  Cities  in  14  dif- 
ferent departments.  72  Counties  operate  more  than 
100  White  Trucks  for  highway  construction  work. 


THE  WHITE  COMPANY 

CLEVELAND 


White  Trucks  Received  the   ONLY  GRAND  PRIZE  at  the  Panama- Pacific 

International  Exposition 


WHITE    MOTOR   TRUCKS 


Fleet  of  White  Police  Patrols  owned  by  the  City  of  St.  Louis,  Mo. 


-ton  Truck  owned  by  the  City  of  Bosto 
Public  Works  Department 


White  ?4-ton  Truck  owned  by  the  City  of  Hai 
Mass.,  Water  Department 


IN  MUNICIPAL  AND 
COUNTY  SERVICE 


White  Trucks  are  used  in  practically  every 
branch  of  municipal  service,  being  operated 
in  such  departments  as !  Fire,  Police,  Street, 
Light,  Water,  Health,  Park,  Charity,  Library, 
Sanitary,  School,  Bridge,  Engineering,  and 
Weights  and  Measures. 

They  are  enabling  these  departments  to  do 
more  work  and  be  more  efficient,  without  in- 
creasing their  expenses. 

White  Trucks  are  built  in  four  sizes  to  meet 
any  requirement.  The  White  Good  Roads 
Trucks  has  been  especially  designed  and  is 
used  extensively  by  States,  Counties  and 
Contractors,  for  road  construction  work. 

Read  the  opinions  of  City  and  County 
Officials. 

ENDORSED  BY 
CITY  OFFICIALS 


White  Trucks  Give 
Continuous  Satisfaction 


Truck  owned  by  the  City  of  Detr 
Mich.,  W  ater  Department 


This  department  has,  as 
a  rule,  refused  to  help 
advertise  any  machinery  or 
goods  used  by  us.  However,  in  this  ease,  it  is  but 
reasonable  for  this  department  to  say  that  the  White 
Truck  purchased  June  26th,  1911,  has  proven  a 
success  in  every  particular. 

We   would   not    think   of  parting   with   it. 
Water  Department,  E.  .1.  GILBERT, 

San  Bernardino,  Cal.  Gen']  Mgr. 


Ion  Truck  owned  by  the  City  of  Indi 
apohs,  lnd..  Park  Department 


While  Police  P.il 


One  of  the  tv 


ned  by 
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WHITE    MOTOR   TRUCKS 


Part  of  the  fleet  of  White  Dump  Trucks  owned  by  th-  City  of  Cleveland,  Ohio,  Street  Repair  Department 


MflHfep 


/hite  Dump  Truck  owned  by  the  City  of  Ne 
Street  Cleaning  Department 


White  Ambulance  Most  We  have  one  of  your  White 
Economical  to  Operate  M"t"r  Ambulances  in  use 
and  like  it  very  much.  Our 
chauffeurs  report  that  it  is  first-class  in  every  particular 
and  can  be  run  more  economically  than  the  other  car 
we  are  using,  which  is  of  a  different  make.  In  style 
and  finish  it  is  very  beautiful  and  is  admired  by 
everyone. 

Louisville  Public  Hospital,  J.  W.  FOWLER, 

Louisville,  Ky.  Sup't 

White  *i-Ton  Truck  The  White  %-ton  Truck 
Displaces  3  Teams  and  has  travelled  about  7,000 
Drivers  miles  without  costing  five 

cents  for  repairs,  and  the  machine  is  frequently  grossly 
overloaded.  Notwithstanding  the  extreme  service, 
the  tires  are  giving  a  life  of  about  6,000  miles.  This 
machine  is  used  as  a  tender  to  three  line  construction 
crews,  thus  displacing  three  two-horse  teams  and 
drivers. 

I  am  preparing  to  displace  all  the  teams  in  this 
department  with  motor  trucks. 
Department  of  Light  and  Water,    B.  W.  COLLINS, 
Tacoma,  Wash.  Sup't  Electric  Works 

White  Truck  Successful  The  White  5-ton  Truck  pur- 
in  Street  Dept.  Work  chased   from   y°u   in   June' 

1913,  has  been  in  use  con- 
tinuously. In  the  summer  we  use  it  for  hauling 
crushed   stone  for   our   road   building,   and   at    other 

li s  there  is  constant  use  for  it.     We  find  it  will  do 

the  work  of  from  three  to  six  double  teams.     It  has 
been   perfectly   satisfactory   in   every   respect   and    I 
look  to  see  trucks  take  the  place  of  teams  in  nearly  all 
branches  of  street  department  work. 
Street  Department,  C.  F.  LAWTON, 

New  Bedford,  Mass.  Sup't 
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WHITE    MOTOR   TRUCKS 


iile  (lood  Roads  Truck  owned  by  the  County  of 
Washington,  Miss.,  Highway  Department 


ENDORSED  BY 
COUNTY  OFFICIALS 


While  Trucks  Used  Fi 
Road  Maintenance 


Re 


dered 


rding  Berv 
by  White  Trucks  in  use  b\ 
San  Joaquin  County,  will 
state  that  the  Highway  Maintenance  Department  of 
San  Joaquin  County  has  in  operation  a  34-ton  and  a 
l1  2-ton  White  Truck.  These  trucks  have  been  in 
use  by  San  Joaquin  County  since  August,  1913,  for 
the  maintenance  of  a  system  of  271.82  miles  of  improved 
highways,  and  have  given  excellent  service. 

Highway  Maintenance  Department,      F.  E.  QUAIL, 
San  Joaquin  County,  Cal.  Engineer 


Cut$  Hauling  Cost  in 
Two  on  Road  Work 


The  White  3-ton  Truck 
which  was  recently  put  in 
service  in  this  county  is 
proving  eminently  satisfactory.  In  transporting 
crushed  rock  from  our  crushing  plant,  it  has  cut  our 
hauling  cost  in  two  over  our  former  team  hauling 
system;  it  is  also  affecting  a  great  saving  in  lime  and 
general  convenience  in  transporting  general  materials 
and  supplies  in  our  maintenance  work. 


Highway  Department, 
Columbia  County,  Ore. 


LEO.  G.TITUS, 
County  Highway  Engineer 


Built  2.5  Miles  of 
Road  in  7  Hours 


I  have  given  your  White 
Good  Roads  Truck  with 
grader  a  fair  trial  and  test, 
and  can  say  it  is  far  superior  to  the  Gas  Tractors 
we  now  have  in  use;  it  is  much  easier  to  operate  and 
takes  less  fuel,  and  is  a  great  time  saver.  It  will 
easily  handle  a  five-ton  load  on  truck  and  have  three 
five-ton  trailers  hitched  behind,  and  go  over  any  of 
our  roads. 

We  built  2.5  miles  of  road  from  newly  made  road 
to  a  smooth  finished  one  in  seven  hours;  after  the 
truck  had  passed  over  this  road  eight  times  it  left 
the  road  in  better  shape  than  by  the  old  method  of 
rolling  with  steam  roller. 

Highway  Department,  (■.  W.  1IIATT, 

Guilford  County,  N.  C.  Assistant  Sup't 

White  Good  Roads  '»  is  «i,h  pleasure  I  hand 

Truck  Multiplies  effi-  V<>"  herewith  Cabarrus 
ciency  of  Road  Funds  County's  order  for  the 
\\  hite  ( iood  Roads  Truck 
used  in  the  demonstration  for  us,  which  is  just  closed. 

We  treated  this  subject  strictly  on  its  merits,  and 
feel  that  our  road  funds  will  have  an  added  efficiency, 
five  to  ten  times  greater. 

It  is  all  you  claimed  for  it.  and  we  had  rather  have 
two  of  these  machines  than   B   $400,000   bund   i>-uc. 


Highway  Department, 
( )abarrus  Count  \  .  N.  C. 


L.  A.  WEDDINGTON, 

Chairman  <  lommissioners 


THE  WHITE  COMPANY 

CLEVELAND 


While  Good  Roads  Truck  owned  by  the  County 
Polk,  Term.,  Highway  Department 


WSM*^' 

" 

B 

While  Good  Roads  Truck  owned  by  the  Count) 
Hamilton,  Tenn.,  Highway  Department 


White  liood  Roads  Truck  owned  by  the  Count; 
Dade.  Flu.,  Highway  Department 


Largest   Manufacturers    of  Commercial    Motor  Vehicles    in  Ameri< 


MOTOR  TRUCK  OPERATION  AND  ACCOUNTING  IV. 
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account  of  getting  the  derrick  and  the  pole  set  in  position 
under  a  string  of  30  wires.  The  poles  were  35  feet  in  height, 
and  even  this  time  was  extremely  wonderful  owing  to  the 
fact  that  it  was  not  necessary  to  take  wires  down  to  place 
the  new  pole  in  position.  The  fifth  and  sixth  holes  were  dug 
and  the  poles  set  in  position  in  25  minutes. 

The  gang  for  drilling  the  holes  consisted  of  two  men  and 
the  operator  of  the  truck,  and  a  total  of  five  men  were  used 
to  set  the  poles  in  position.  Under  the  old  method  it  required 
one  man  one  hour  to  dig  the  hole,  and  a  gang  of  nine  men  and 
a  foreman  are  used  to  raise  the  pole  in  position  and  set  it. 
This,  however,  takes  from  fifteen  minutes  to  half  an  hour 
longer,  which  makes  a  total  of  nine  men  iy2  hours  to  dig  a 
hole  and  set  pole  in  place. 

The  foreman  of  the  gang  informed  the  writer  that  one 
man  can  dig  about  ten  holes  a  day;  consequently,  ten  poles 
can  be  set  under  ordinary  conditions  per  day.  With  Mack 
post  hole  digger  No.  1  two  holes  can  be  dug  and  two  poles 
placed  in  position  in  one  hour,  making  a  total  of  twenty  poles 
per  day,  and  these  holes  are  6%  feet  in  depth,  which  requires 
practically  six  raisings  of  the  drill  to  bring  the  dirt  out  of 
the  holes  and  make  ready  for  the  poles. 

Mr.  Speh,  supervisor  of  supplies  for  the  Bell  Telephone 
Co.  advised  the  writer  that  at  the  present  time,  with  the 
gang  already  on  the  ground  in  the  old  way,  nine  men  and  a 
foreman  would  cost  approximately  $42  per  day  to  dig  and 
set  ten  poles.  In  the  new  way  the  telephone  company  figures 
that  it  will  cost,  including  the  operating  charges  of  the,  pole 
digger  and  the  gang  of  men,  about  $1S  a  day  to  operate,  set- 
ting twenty  poles  a  day,  which  amount  is  practically  one-third 
of  the  cost  of  the  present  method,  besides  doing  just  double 
the  work. 

Motor  Truck  Equals  Two  Horse  Vehicles. 

During  1911  authority  was  granted  to  Mr.  Asa  E.  Philips, 
superintendent  of  sewers,  District  of  Columbia,  for  the  pur- 
chase of  two  motor  trucks,  one  to  be  used  by  field  parties  on 
construction  work  and  one  for  inspection  service.  As  these 
machines  replaced  only  in  part  the  horse-drawn  vehicles,  op- 
portunity was  taken  to  study  the  relative  cost  and  difference 
in  economy  between  the  two  means  of  transportation.  The 
following  conclusions  are  from  Mr.  Phillips'  annual  report : 

1.     The  maintenance  of  the  horse-drawn  vehicle  costs  the 


same,   whether  in  service  or  not,   while   that  of  the   motor- 
driven  vehicles  stops  when  not  in  service. 

2.  The  horse-drawn  vehicle  requires  double  the  time  pe.* 
mile  of  travel  and  practically  consumes  in  travel  25  per  cent, 
of  the  field  party  time  as  against  12%  per  cent,  for  the  motor- 
driven  vehicle. 

3.  The  horse-drawn  vehicle  costs  20  cents  per  mile  of 
actual  travel,  while  the  motor-driven  vehicle  costs  3  cents 
per  mile  plus  repairs,  etc.  As  these  were  new  machines  there 
were  practically  no  repair  charges  during  the  first  year,  and 
no  figures  can  be  given  as  yet  under  this  head. 

COMPAEATIVE    COST    OP   ONE    MOTOR-DRIVEN    AND    ONE    HORSE-DRAWN 
FIELD  PARTY   WAGON. 


SpE 


Vehicle.  tj  '3  ° 

«!£§ 

Horse-drawn*    $450 

Motor-drivenf   156 


V  o 

web 
3  o.S 

1| 

h  a 

2,250 

$0.20 

$757.50 

$1,207.50 

5,280 

.03 

378.75 

534.75 

*  Used  by  one  field  party. 

t  Used  by  two  or  more  field  parties. 

Making  a  liberal  allowance  for  repairs,  renewals  and  de- 
preciation on  the  motor-driven  vehicles,  it  is  evident,  Mr. 
Phillips  states,  that  a  very  considerable  saving  results  from 
their  use,  even  were  the  same  number  of  vehicles  required, 
but  in  the  actual  work  and  in  the  estimates  submitted  for  the 
next  fiscal  year,  one  motor-driven  vehicle  replaces  two  horse- 
drawn  vehicles,  so  that  the  saving  is  double  that  indicated. 


PEERLESS  ROAD  OILER  operated  by  County 
Highway  Commission,  Los  Angeles,  Cal.  The  oil 
is  put  into  the  tank  at  the  refinery,  heated,  to  400 
degrees.  The  tank  is  covered  ivith  a  thick  sheet 
of  asbestos  to  keep  the  oil  hot,  and  it  is  possible 
to  travel  from  seventeen  to  twenty  miles  and  still 
spread  it  cm  the  road  at  a  heat  of  300  degrees,  or 
thereabout.  Heat  from  the  engine  exhaust  is  em- 
ployed to  keep  the  spray  nozzle  from,  clogging  up. 
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Our5-ton  Gramm-Bernstein  T.  tick  h.iuls  crushed 
stone  distance  4  miles  uneven  country  macadam 
clay  or  sand  roads  at  daily  saving  $30.49  over 
teams     Can  you  beat  it?  C.  D.  Finch, 

Finch  Engineering  Co 
Bowling  Green,  Ohio. 


— Isn't  the 

Gramm  -  Bernstein 
just  about  the  right 
Truck  for  You? 


In  the  first  place  the  Gramm-Bernstein 
isn't  a  common  truck.  There  will  always  be 
trucks,  sold  at  a  cheaper  price,  which  the  crowd 
will  buy!     A  Gramm-Bernstein  will  suit  you  better. 

Did  it  ever  occur  to  you  that  work  quickly 
done  on  the  quantity-production  truck  shows  first 
when  you  work  it  and  is  at  your  expense?  No- 
body else  pays  for  it. 

Gramm-Bernstein  Trucks,  like  foreign  cars, 
are  built  slowly — but  they  live  for  years!  Scan  the 
specifications,  item  by  item,  and  see  if  you  can 
conceive  how  the  material,  the  design,  or  the 
manufacturing  practice  could  be  improved. 

That's  why  we're  receiving  so  many  fine 
"Haul-a-Gramms."  Send  for  the  stories  of  these 
experienced  truck  buyers.  The  Finch  Engineer- 
ing Co.,  Bowling  Green,  Ohio,  are  saving  $30.49  a 
day — here's  their  daily  average  saving  for  60  days: 


CostofTeam  Hauling $38  82 

Hauling  Cost  of  Gramm  Truck- 
Gasoline  and  Oil $3  34 

Repairs 29 

Garage  Storage 20 

Engineer 3  00 

Tires  150      8  33 

Total  Amount  Saved  Daily $30  49 


Send  for  "Contractors'  Folder"  illustrating  and  describing  exclusive  B.  A.  Gramm 
features — hoist,  transmission,  interlocking  device,  worm  drive,  rear  axles,  multiple 
disc  clutch,  chassis  and  frame.  Then  you'll  understand  just  why  there  are  two  kinds 
of  trucks — the  Gramm-Bernstein  and  others. 

We  claim  without  fear  of  contradiction  the  best  transmission  and  hoisting  drive  in  the  world. 

Gramm-Bernstein' s  Trucks  are  the  choice  of  the  Con- 
tractor who  knows.     They  are  built  exclusively  by 

l^uricL      \JJruo  „.„.„. 
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LOCOMOBILE  flushing  wag 


ELGIN    motor  sinipfr  oprratril   hii  Boi.se.   Idaho. 


Keeping  the  Truck  Busy. 

The  Charles  P.  Boland  Co.,  contractors,  Troy,  N.  Y.,  supply 
the  following  information  on  motor  truck  haulage  of  blasted 
rock: 

The  contract  called  for  the  excavation  and  removal  of 
23,000  cubic  yards  of  rock.  The  rock  was  blasted  and  hauled 
in  two  Packard  3-ton  trucks.  These  trucks  were  equipped 
with  patent  dumping  bodies  and  were  used  continuously,  clay 
and  night  shifts.  The  excavated  material  was  hauled  in  some 
cases,  a  distance  of  IV2  miles.  The  records  show  that  these 
trucks  carried  about  twice  the  amount  usually  hauled  in  a 
1%  cubic  yard  dump  wagon  and  made  the  trip  to  the  dumping 
ground  and  return  in  just  half  the  time  required  for  a  team  to 
make  it.  Experience  proved  that  it  was  necessary  to  keep 
the  trucks  continuously  on  the  move  in  order  to  work  them 
economically,  and  with  this  idea  in  mind  large  steel  bottom 
dump  buckets  were  used  in  loading  the  trucks;  thus  no  time 
was  lost  in  loading  as  several  buckets  were  full  at  all  times 
and  the  operation  of  reloading  the  trucks  took  only  the  time 
required  to  hoist  the  buckets  over  the  trucks.  The  actual 
loading  operation  required  but  a  few  minutes. 

In  hauling  of  materials  from  the  freight  house  to  the  build- 
ing site,  the  records  show  that  hauling  cement,  cost  about 
1%  cents  per  bag,  or  30  cents  per  net  ton.  Eighty  bags  were 
carried  on  each  trip  and  eight  trips  were  required  to  unload 
a  car  containing  540  bags.  Increased  efficiency  was  obtained 
by  having  at  least  six  laborers  to  do  the  loading,  as  little  time 
is  lost  if  the  loading  force  is  large  enough.  The  average  rec- 
ord of  each  car  of  cement  from  the  freight  house  to  the  site  of 
operations,  a  distance  of  about  1%  miles,  was  as  follows: 

6  laborers,  5  hours  each  day,  at  16c $5.76 

1  chauffeur,  6  hours  each  day,  at  25c 1.50 

Fuel,  oil,  etc 55 

Percentage  of  maintenance  charge  1.00 

Total   $8.81 


KISSEL   combination   sprinkler    and    flusher, 
Hibbing,  Minn. 


Trailer  Costs  Per  Ton-Mile. 
Tests  as  to  the  efficiency  of  road  train  operation  made  by 
the  Troy  Wagon  Works  Co.  in  conjunction  with  the  Kelly- 
Springfield  Motor  Truck  Co.,  have  determined,  as  accurately 
as  possible,  the  advantage  of  trailers,  in  road  construction, 
when  pulled  by  a  motor  truck  as  tractor.  Tables  I  and  II  show 
work  done  by  different  outfits  with  costs  per  ton-mile: 

Table  I. 

DAILY    TONNAGE    DELIVERED. 


Length 

One 

One 

Motor 

Motor 

Haul  in 

Team,  One 

Team,  Two 

and  Three 

and  Six 

Miles 

Wagon 

Wagons* 

Trailers! 

Trailers! 

y2 

27 

45 

160 

280 

1 

18 

26 

140 

260 

2 

12 

13 

85 

160 

3 

9 

10 

60 

110 

4 

6 

6.5 

50 

100 

5 

6 

6.5 

35 

70 

*  One  in  transit,  one  loading. 

t  One  in  transit,  one  loading  and  one  unloading. 

1  Two  in  transit,  two  loading  and  two  unloading. 

Table  II. 

TON-MILE    COSTS. 


Length 

One 

One 

Motor 

Motor 

Haul  in 

Team,  One 

Team,  Two 

and  Three 

and  Six 

Miles 

Wagon 

Wagons* 

Trailers! 

Trailers 

■  % 

$0,444 

$0,258 

$0,210 

$0,258 

i 

0.319 

0.222 

0.154 

0.167 

2 

0.256 

0.205 

0.143 

0.118 

4 

0.221 

0.196 

0.137 

0.106 

6 

0.214 

0.194 

0.135 

0.104 

8 

0.209 

0.192 

0.134 

0.103 

10 

0.134 

0.103 

*  One  in  transit,  one  loading. 

!  One  in  transit,  one  loading  and  one  unloading. 

I  Two  in  transit,  two  loading  and  two  unloading. 

The  truck  used  in  the  tests  was  a  Kelly  of  three  tons  ca- 
pacity and  during  the  experiments  it  was  loaded  with  two 
blocks  of  iron  weighing  2,200  pounds  each.  The  trailers  were 
designed  for  loads  of  five  tons  each,  but  in  only  a  few  of  the 
trials  were  they  loaded  to  capacity. 

TRUCKS   IN    MILWAUKEE    METER   DEPARTMENT. 

Two  %-ton  Kissel  trucks,  and  two  Fords,  are  operated  by 
the  meter  department,  city  of  Milwaukee,  Wis.  In  the  follow- 
ing table,  showing  daily  costs  inclusive  of  depreciation  as  well 
as  total  cost  per  mile,  depreciation  is  estimated  on  the  basis 
of  40,000  mileage;  trucks  at  3.7  cents  per  mile,  Fords  at  1.2 
cents  per  mile: 
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This  KisselKar  Truck 
Effects  a  Big  Saving 

The  County  of  Missoula,  Montana,  is  saving  sixty-eight 
cents  a  yard  in  road  building  since  it  substituted  two 
KisselKar  Six  Ton  Dump  Trucks,  equipped  with  hy- 
draulic hoist,  for  horse-drawn  wagons. 

Municipalities,  contractors,  builders,  brick  makers,  coal 
dealers  and  others  throughout  the  country  are  employing 
KisselKar  Trucks  with  results  just  as  remarkable. 

Seven  Sizes— -1000  lbs.,  ^  to  1  ton,  1  to  lj4  ton,  1)4  to  2  ton, 
2l/2  to  3  ton,  3^2  to  4  ton,  and  6  ton  capacities. 

KisselKar  Trucks 

It  should  be  interesting  to  you  to  know  what  these  great  trucks 
are  doing  for  others  in  your  line  of  business.     Let  us  show  you. 

KISSEL  MOTOR  CAR  CO.,   554  Kissel  Avenue,   Hartford,  Wis. 


rk.  Boston,  Philadelphia.  Chicago.  St.  Louis,  Washington.   Ka 
o.  Los  Angeles.  Oakland,  Rochester.  Buffalo.  De 


City,  Minneapolis.  Milwaukee.  St.  Paul.   San 


iiew    turn.    DUbiun,    r  aii;iuci|)iiia.    v.iuiiuku,    ji.    i.ouis,     vv  abiniigiuu,    inrush;,  v,n\  ,    l\i  mneupuiis.    ivimvauncc,    oi.  *  aui, 

Francisco.  Los  Angeles.  Oakland.  Rochester.  Buffalo.  Denver.  Omaha.  Cleveland.  Columbus.  Detroit.  Toledo,  Baltim 
Pittsburgh.  Duluth.  Sail  Lake  City,  Dallas.  Hartford,  Conn  .  New  Haven.  Troy.  Providence.  Marshalltown.  la.,  Madi 
Montreal,  Toronto,  Calgary,  Victoria  and  three  hundred  other  principal  points  in  the  United  States  and  Canada. 
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COST    AND    RECORD    OF    AUTO   TRICKS    AM)    Lie. Ill'    CARS    IX     MILWAUKEE. 


51  i£ 

2     Kissel—  %-ton  5,622 

4     Kissel—  %-ton 6,033 

6     Ford  6,271 

8     Ford  6,719 

Total   24,645 

♦Average. 


0  DO 

Si 

o  d  £ 
U  Does 

8*2 

a 

H 

^11 

630 

9 

$  93.72 

$385.25 

$207.99 

$133.76 

$2.73 

$0,146 

614 

9.5 

89.32 

33..89 

223.18 

28.54 

1.24 

.062 

458 

14 

66.95 

64.24 

75.22 

85.92 

.97 

.046 

409 

16.5 

5S.41 

25.52 

80.61 

113.11 

.92 

.047 

$308.40 


$508.90         $587.00         $361.33 


•$1.47 


*$0.073 


Above  truck  No.  2,  purchased  in  1912,  was  overhauled  Feb- 
ruary, 1914,  at  a  cost  of  $303.04.  Truck  No.  4  was  purchased 
in  1913.  The  Fords  were  placed  in  service  early  in  1914.  Two 
more  cars  will  be  purchased  tor  use  in  above  departments  at 
an  early  date.  A  total  of  24,645  miles  has  been  covered  by 
above  trucks  at  an  average  cost  of  97  cents  each,  exclusive  of 
depreciation. 

Four  Cents  Below  the  Estimate. 

As  an  example  of  the  economy  introduced  by  motor  trucks 
in  transportation  connected  with  engineering  enterprises  is 
the  case  of  the  Bridgeport  Hydraulic  Co.,  in  the  construction 
of  a  large  dam,  seven  miles  outside  of  Bridgeport,  Conn. 

"Horse-drawn  trucks,"  states  Mr.  Clinton  Brettell,  "were 
first  considered  as  a  means  of  transporting  the  materials  to 
the  dam,  but  on  investigation  it  was  found  that  in  order  to 
employ  horses,  the  roads  would  have  to  be  made  over  and,  in 
one  place,  a  hill  cut  down,  with  corresponding  expense. 

"In  addition,  the  estimates  on  the  cost  of  hauling  showed 
about  35  cents  per  ton  mile  (one  team  and  driver,  2-ton  load, 
one  trip  of  seven  miles  each  way  per  day)  as  compared  with 
14  cents  per  ton  mile  by  motor  trucks  (four  trips  per  day  at 
89  cents  per  ton;  5  tons  per  trip  of  seven  miles).  Motor 
trucks  were  selected  and  the  wisdom  of  the  selection  was  man- 
ifest when  the  figures,  after  over  six  months'  operation, 
showed  the  cost  to  average  about  10  cents  per  ton  mile,  or 
4  cents  cheaper  than  the  estimate. 

"These  trucks  have  never  faltered  in  spite  of  the  severe 
road  conditions  encountered.  They  have  since  been  equipped 
with  power  mechanism  for  rolling  onto  the  body  a  pipe,  48 
inches  in  diameter  by  13  feet  long,  weighing  5  tons.  Four 
trips  per  day  are  made  to  the  dam,  one  pipe  being  carried 
each  time,  or  four  pipes  per  day  moved.  To  do  this  same 
work,  four  teams  of  six  horses  each,  with  additional  horses  to 
assist  on  the  hills,  would  be  required.  A  trailer  has  been  de- 
signed to  carry  an  additional  pipe  on  each  trip. 

"In  addition  to  the  economy  gained,  the  condition  of  the 
roads  traveled  by  only  one  motor  truck  with  broad  tires,  mak- 
ing four  trips  per  day,  is  far  better  than  it  would  be  with 
four  teams  with  narrow-tired  wagons  which  cut  into  the  road- 
bed, especially  in  bad  weather." 


Motor  Truck  with  Four  Trailers 

Robt.  J.  H.  Worcester,  superintendent  roads  and  bridges, 
city  of  Concord,  Mass.,  in  comparing  the  results  secured  thru 
the  use  of  a  motor  truck  with  four  trailers,  as  compared  with 
teams,  submits  the  following  table,  assuming  a  life  of  eight 
years  for  both  truck  and  teams: 

First  cost,  4  teams,  at  $700 $  2,800.00 

First  cost,  4  carts,  at  $215 860.00 

First  cost,  4  harnesses,  etc.,  at  $100 400.00 

Cost  per  year  of  maintaining  4  teams  and  wages  of 

drivers   ' $  5,322.00 

Interest,  on  investment  at  6  per  cent 240.00 

Depreciation   507.00 

Total  annual  fixed  charges $  6,069.00 

Total  cost  of  4  teams  for  8  years,  including  first  cost.  $52,612.00 

First  cost  auto  truck $  4,000.00 

First  cost,  4  trailers 1,000.00 

$  5,000.00 
Cost  per  year  of  maintaining  truck  and  trailers,  in- 
cluding wages  of  driver $  2,500.00 

Interest  at  6  per  cent 300.00 

Depreciation   625.00 

Total  annual  fixed  charges $  3,425.00 

Total  cost  for  8  years,  including  first  cost $32,400.00 

"The  above  tables,"  states  Superintendent  Worcester, 
"show  clearly  the  great  advantage  of  the  auto  truck  over  the 
horse-drawn  vehicle  in  first  cost  and  maintenance,  which, 
added  to  the  fact  that  the  truck  with  two  trailers  can  go  at 
least  twice  as  fast  over  the  road  as  the  horses,  seems  to  me 
to  swing  the  balance  conclusively  in  favor  of  the  auto  truck. 
I  figure  on  four  trailers  and  speak  of  hauling  two,  for  the  rea- 


LOCOMOBILE  pressure  flushing  tank   wagon, 
Chi  ago,  III. 
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son  that  it  is  the  custom  to  have  two  trailers  loading  while 
the  truck  is  away  with  the  other  two.  In  view  of  the  fore-t 
going,  I  recommend  that  as  the  teams  now  in  the  service  of 
the  department  give  out,  no  new  ones  be  purchased,  but  in- 
stead that  an  auto  truck  and  four  trailers  be  substituted  in 
place  of  horses.  It  is  necessary  that  four  teams  be  kept  at 
the  barn  to  do  the  snow  plowing  in  the  winter,  as  there  are 
eight  routes  to  be  taken  care  of." 

Biff  Reduction   in   Qarbagt    Hauling. 

Seven  Moreland  motor  trucks  are  now  doing  the  work  of 
112  mules  in  the  hauling  of  non-combustible  garbage  in  Los 
Angeles.  In  the  official  tests  for  the  city,  one  Moreland 
hauled  90,000  pounds  of  non-combustible  garbage,  covering  a 
radius  of  228  square  miles,  at  a  total  oil  and  fuel  cost  of  $2.30, 
or  34  cents  per  cubic  yard.  Each  machine  carries  ten  cubit- 
yards  to  the  load. 

The  seven  vehicles  in  service  now  have  been  in  use  five 
months.  Each  one  has  made  its  regular  run  every  day,  doing 
the  work  of  four  teams.  The  mule  teams  collected  the  gar- 
bage one  in  two  weeks,  but  the  motor  trucks  made  collections 
weekly,  thereby  doing  the  work  of  eight  teams.  It  is  esti- 
mated that  the  cost  of  the  garbage  collection  is  50  per  cent 
lower  now  than  when  the  mules  and  wagons  were  in  use.  This 
low  cost  of  operation  and  the  efficiency  of  the  motor  trucks 
has  caused  the  city  to  experiment  with  machines  for  sprinkling 
and  sweeping  the  streets. 

Saving  in  Spite  hi  Frequent  Stops. 
John  J.  Bradley,  Dorchester,  Mass.,  is  operating  a  6-ton 
Garford,  with  automatic  dump  body,  in  refuse  collection. 
"This  motor  garbage  wagon,"  states  Mr.  Bradley,  "makes  48 
to  50  miles  per  day,  and  with  four  men  to  empty  the  barrels 
into  it,  it  collects  and  dumps  2,000  barrels  of  ashes  per  day 
of  eight  hours.     The  work  is  divided  into  zones,  and  on  the 


FEDERAL  "i '-ton  worm-drive  truck,  with  au- 
tomatic hydraulic  dump  body.  Wheeler  and  Dre- 
hen.  Atlantic  City.  N.  J. 


long-haul  zone  this  machine  does  the  work  of  twelve  double 
teams;  on  the  short-haul  zone  it  does  the  work  of  five  double 
teams.  The  hauls  run  from  3  to  4  miles — that  is  to  say,  6  or 
8  miles  per  round  trip.  It  takes  about  half  an  hour  for  the 
men  to  load  the  motor  truck,  and  while  it  is  gone  to  the  dump, 
they  replace  the  barrels  as  they  retrace  their  steps.  These 
figures  are  particularly  interesting  because  the  service  is  very 
exacting.  Many  stops  are  made,  as  the  machine  has  to  stop 
and  start  at  very  short  intervals  over  the  entire  route. 

Sprinkling    Costs    in    St.    Cloud. 
The  city  of  St.  Cloud,  Minn.,  is  operating  a  Saurer  sprinkler, 


COUPLE-GEAR    FRONT-DRIVE 
GAS-ELECTRIC   TRACTOR. 


WRITE  US  RIGHT  NOW  FOR— 

(1)  Photos  of  Prominent  Installations. 

(2)  Portfolio  of  Utters  from   Fire  Chiefs. 

(3)  Illustrated  description  "Couple-Gear"  Methods. 

Yours  for  the  asking  and  without  obligation. 

Motorize  Your  Horse  Drawn  Apparatus  with  Couple-Gear 

No  need  of  discarding  good  horse  drawn  equipment  — you  can 
easily  and  quickly  convert  it  to  motor  with  Couple-Gear. 

Couple-Gear  Freight- Wheel  Company, 


G~af~£lec/ric  or* 
Ba&rJ  Propelled. 

Are  you  interested  in  any  or  all  of  these 
special  "Couple-Gear"  features? 

— Four-wheel  steer  trucks  are  handled  in  narrow  streets 

and  congested  districts  easily. 
— Fou--wheel  steer  together  with  four-wheel  drive  prac- 
tically eliminates  skidding. 
— Eliminating    chains,    sprockets,    sliding    and   reverse 

gears,  reduces  upkeep. 
— The  upkeep  reduced  from  30  to  50  per  cent  by  using 

f  lur-wheel  drive. 
— Four-wheel  drive  insures  sufficient  tractive  effort  for 

all  street  conditions. 
— Gas-electric  trucks  combine  the  best  features  of  both 

battery  and  gasoline. 
— When  occasion  demands,   can  be  used  with    trailer, 

thereby  doubling  earning  capacity. 
— 75    per  cent  additional  ton-mileage  is  being  secured 

from  rubber  tires  on  our  semi-trailer  in    connection 

with  third  axle  and  steel  tires. 
— We   guarantee  mileage,  speed,   current  consumption 

and  transmission  efficiency. 

580  Buchanan  Ave. 
GRAND  RAPIDS,  MICH. 
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FEDERAL    'i'  ,-ton    worm-drive,    showing    hy- 
draulic Sump   body   in  dumping  position. 


which  is  doing  the  work  formerly  done  by  four  horse  sprin- 
klers at  a  material  saving  in  the  cost  of  operation.  The 
sprinkling  district  in  1913  was  10  per  cent  larger  than  in  1912. 
and  yet,  after  paying  operating  expenses  and  $2,000  on  the 
purchase  price  of  the  sprinkler  and  interest  on  the  unpaid  por- 
tion, there  was  a  saving  of  more  than  $1,000.  The  sprinkling 
in  1912  cost  $4,659,  but  the  sprinkling  of  the  same  district  in 
1913  cost  only  $3,300,  making  a  saving  of  $1,359.  For  every  lot 
in  the  sprinkling  district  in  1912,  there  was  paid  3fi.T  per  cent 
higher  sprinkling  tax  than  in  IS 

Los  Angeles    County   Maintena 

In  the  work  of  road  surface  maintenance,  Los  Angeles 
county,  Cal.,  employs  seven  motor  trucks  and  an  eighth  will 
soon  be  ready  for  service.  Five  of  the  trucks  are  used  to 
transport  the  road  gangs  along  the  roads  and  to  carry 
crushed  rock  and  screenings  for  the  repair  work.  Two  are 
used  for  the  distribution  of  oil,  which  is  carried  hot  from  the 
refinery  to  wherever  it  is  needed  for  use. 

One  of  the  oil  trucks  employed  in  this  service  has  traveled 
12,000  miles  in  eleven  months  of  this  sort  of  service  and  has 
delivered  a  total  of  254,047  gallons  of  oil. 

For  convenience  of  the  road  gangs  which  patrol  th 
miles  of  oil  macadam  highway  of  which  the  county  boasts,  the 
highway  system  has  been  divided  in  three  parts,  with  head- 
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quarters  located  at  Compton,  Baldwin  Park  and  Lankershim. 
Men  and  trucks  are  -rationed  at  these  points  and  work  from 
them  daily. 

At  Baldwin  Park,  a  3-ton  Standard  truck  is  stationed.  This 
truck  carries  the  repair  men  who  care  for  the  roads  of  the 
entire  east  end  of  the  county  and  has  given  excellent  satis- 
faction since  it  was  placed  in  service. 

The  county  will  spend  an  average  of  1300  per  mile  per 
year  in  the  work  of  road  maintenance  on  the  oil  macadam 
highways,"  said  \V.  R.  Holland,  executive  secretary  of  the 
county  road  department.  "This  work  of  maintenance  has,  of 
course,  been  immensely  simplified  by  the  use  of  motor  trucks. 
Without  trucks,  instead  of  being  able  to  handle  the  work 
from  only  three  different  points  in  the  county  it  would  have 
been  necessary  to  have  a  great  number  of  small  districts, 
with  a  consequent  increase  in  expense. 

"The  trucks  have  furnished  a  most  satisfactory  solution 
of  the  problem  of  road  maintenance.    Their  record  in  county 
has  been  a  success  from  every  viewpoint." 

■  'ruction   of  Highway   Oiler. 

The  Peerless  oil  distributer,  as  illustrated  in  this  issue 
and  used  by  the  Los  Angeles  division  of  the  California  state 
highway  commission,  has  a  capacity  of  1,000  gallons,  and  is 
provided  with  an  insulating  coat  of  manganese  and  asbestos 
compound  1  inch  thick,  and  protected  by  an  outer  sheet  of 
steel.  It  is  designed  for  handling  oil  at  from  250  to  350  de- 
grees Fahr.,  and  the  oil  can  be  kept  in  the  tank  for  twelve 
hours  without  a  decrease  in  temperature  of  more  than  20  or 
30  degrees.  The  pump  is  geared  to  the  main  driving  shaft  of 
the  truck  and  can  maintain  a  circulation  of  the  oil  thru  the 
boot  while  the  truck  is  on  the  way  to  its  work,  thus  the 
nozzles  are  heated  and  ready  for  service  the  moment  the 
truck  is  on  its  way  to  work:  thus  the  nozzles  are  heated  and 
ready  for  service  the  moment  the  truck  reaches  the  road  to 
be  oiled.  The  nozzles,  which  can  be  operated  either  separately 
or  collectively,  are  designed  to  give  a  fan-shaped  spray  from 
a  single  jet.  This  form  of  jet  is  said  to  be  much  more  satis- 
factory than  the  ordinary  duplex  type.  Each  nozzle  has  two 
nipples,  one  for  a  delivery  of  from  *i  to  %  gallon  per  square 
yard  and  the  other  for  from  %  to  1%  gallon  per  square  yard. 
Between  the  pump  and  the  boot  a  spring  relief  valve  is  so 
connected  that  if  the  pressure  in  the  nozzles  rises  above  25 
pounds  per  square  inch  an  outlet  back  into  the  tank  is  auto- 
matically opened. 

■  in  Front  Wheel  ■ 

The  Couple-Gear  three-wheeled  ash  cart,  as  illustrated  in 
this  issue  is,  in  reality,  a  converted  cart  as  it  was  formerly 
pulled  by  horses.  In  the  work  of  a  railroad  company  there  is 
always  a  great  amount  of  carting.  Dirt  that  accumulates 
along  the  track  must  be  hauled  to  the  docks,  ashes  must  be 
removed  and  coal  handled.  To  these  tasks  the  dump  cart  is 
peculiarly  adapted  and  the  Third  Avenue  Railroad  Company 
has  eight  2-horse.  and  a  number  of  single  rigs  for  its  hauling 
department. 

Last  spring,  company  engineers  decided  to  experiment  to 
learn  if  a  motor  cart  could  not  be  adapted  to  this  feature  of 
railroading.  They  followed  the  plan  they  had  used  at  an 
earlier  date,  when  a  heavy  dray  was  converted,  by  the  addi- 
tion of  a  storage  battery  and  two  Couple-Gear  freight  wheels. 
Taking  an  old  dump  cart,  the  shafting  was  removed,  an  iron 
frame  added  to  support  the  battery,  and  a  single  Couple-Gear 
wheel  was  mounted  just  forward  of  the  driver's  seat.  The 
result  is  a  three-wheeled  cart  propelled  by  a  four-horse  power 
motor  contained  within  this  third  wheel. 

In  addition  to  the  electric  dump  cart,  this  railroad  operates 
a  Couple-Gear  electric  truck  for  hauling  its  heavy  material 
and  four  Couple-Gear  electric  emergency  wagons  that  respond 
to  calls,  when  a  breakdown  or  accident  ties  up  trolley  traffic. 
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Big  Saving  in  Rental  Space. 

"There  are  times,"  states  Mr.  James  E.  Baird,  of  the  Gen- 
i-al  Motors  Co.,  "when  the  savings  in  storage  rental  space 
lone  will  be  the  deciding  factor  in  favor  of  a  motor  truck 
istallation." 

FLOOR  SPACE   NEEDED  FOB  FIVE  HOUSES  AND  TWO   HORSE-DRAWN 
TRUCKS. 

(Equipment  needed  to  do  the  equivalent  work  of  one  3%- 
>n  gas  truck.) 

Space  occupied  by  two  horse-drawn  trucks,  approximately 
feet  by  15  feet  each,  ISO  square  feet. 

Space  occupied  by  five  horses  in  stalls,  measuring  approxi- 
lately  5  feet  by  10  feet,  each,  2S0  square  feet. 

Space  required  for  manipulation  of  horses  and  wagons,  and 
>r  storage  of  feed,  harness,  implements,  etc.,  is  estimated  by 
tperts  to  be  equal  to  the  space  allotted  to  the  horses  and 
•ucks.  Therefore,  there  are  required  for  these  purposes  430 
luare  feet. 

Total,  860  square  feet. 


Varied   Uses  of  Motor   Trucks. 

The  city  of  Boston,  Mass.,  operates  a  Peerless  truck 
equipped  for  both  oiling  and  sprinkling.  As  a  road  oiler  it 
travels  eight  miles  an  hour  and  spreads  a  tank  full  of  oil  in 
seventeen  minutes.  Oil  is  taken  into  the  tank  from  a  railroad 
car  by  the  use  of  the  pump  with  which  the  truck  is  equipped. 
It  does  the  work  of  three  horse-drawn  oiling  carts.  As  a 
street  sprinkler  it  travels  twelve  miles  an  hour  and  also  does 
the  work  of  three  two-horse  sprinkling  carts.  In  the  winter 
the  tank  body  is  taken  off  and  the  truck  fitted  with  a  power 
dumping  body  for  gathering  up  garbage  and  waste. 

The  city  of  Dallas,  Texas,  has  adopted  motor  trucks  for 
city  department  hauling.  The  average  number  of  contract 
orders  of  all  kinds  handled  each  month  by  the  installation 
forces  of  the  plant  department  totals  approximately  3,000. 
That  portion  of  this  contract  order  work  within  the  business 
district,  where  the  distribution  is  virtually  all  underground, 
is  in  general  handled  by  installers  working  on  foot.  This 
work  was,  previous   to   November,   1913.   handled   by  two   and 
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First  Cut  with   a    Gi  ader 


Dragging  the   Entire  Width  of  a  Road   at   One   Time. 

FOUR  VIEWS  SHOWING  VARIED  USES  OF  THE  WHITE  GOOD  ROADS  TRUCK,  WHOSE  BROAD-GAGE  STEEL  WHEELS  ENABLE  IT  TO 
OPERATE     ON     SOFT     GROUND     AND     FRESH-MADE     SURFACES. 


FLOOR    SPACE   REQUIRED    FOB   ONE    GMI      3]     -TON    TRUCK. 

The  3V2-ton  model  HXJ  measures  19  feet,  S  inches  over  all 
ngth,  and  7  feet  overall  width  (rear  hub  caps).  Allowing 
1  additional  1  foot  on  each  side  for  working  space,  gives  us 
rerall  dimensions  of  21  feet  long  by  9  feet  wide,  which  equals 
!9  square  feet.  For  extra  good  measure  we  will  call  it  200 
[uare  feet. 

Space  saved  by  motor  truck,  660  square  feet. 

At  a  rental  of  3%  cents  per  square  foot  per  month,  660  feet 
'  storage  space  saved  by  the  motor  truck  represents  a  sav- 
g  to  the  owner  of  $23. in  per  month,  or  $277.20  per  year.  In 
i-e  years  this  saving  would  amount  to  $1,386-00,  which  is 
ore  than  one-half  the  cost  of  the  truck. 


three-men  gangs,  using  horse-drawn  wagons  as  a  means  of 
transportation.  Eight  horses  and  wagons  were  replaced  by 
five  International  motor  wagons  of  1,000  pounds  capacity.  The 
machines  were  placed  in  service  on  November  7.  191". 

Yerks  &  Company,  contractors,  Yonkers,  N.  Y.,  are  op- 
erating a  White  5-ton  truck  in  heavy  haulage  on  steep  in- 
clines. While  the  detailed  figures  of  the  cost  of  operation 
have  not  been  given  out,  the  company  fixes  the  cost  of  the 
truck  at  $20  per  day,  including  every  item  that  is  a  legitimate 
charge  against  it,  and  when  it  states  that  the  truck  does  the 
work  of  five  teams  of  horses,  it  is  obvious  that  there  is  a  wide 
margin  in  favor  of  the  truck.  In  arriving  at  the  cost  figures 
of  $20  a  day,  the  firm  has  figured  the  wages  of  the  chauffeur 
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at  $20  per  week  and  three  helpers  at  $10  per  week,  each.  It 
included  interest  on  the  investment  at  6  per  cent,  and  wrote 
off  $1,000  a  year  for  depreciation,  a  charge  which  is  admittedly 
excessive.  The  items  of  gasoline,  oil,  tires  and  repairs  were, 
of  course,  definitely  shown. 

The  Friestedt  Underpinning  Co.,  contractors,  New  York, 
operate  a  3-ton  White  truck.  This  truck  hauls  three  to  four 
loads  per  day  a  distance  of  8V2  miles  at  a  cost  of,  for  all  op- 
erating and  maintenance  expenses,  including  the  driver,  only 
50  cents  more  per  day  and  carries  three  extra  3--ton  loads. 
Eight  dollars  was  found  to  be  the  cost  per  load  when  hauled 
same  distance  by  horses. 

Here  is  what  Mr.  Friestedt  says  about  his  long  haul:  "We 
have  had  this  motor  truck  for  the  past  seven  months  and  can 
fully  state  that  we  have  not  had  a  penny's  worth  of  repairs  up 
to  this  date. 

"We  consider  it  a  good  investment  for  this  reason:  Our 
yards  are  located  at  One  Hundred  and  Twenty-first  .street  and 
Harlem  river.  If  we  used  a  horse-drawn  truck,  it  would  cost 
us  about  $8.00  per  day,  making  only  one  trip  from  the  above 
mentioned  location  to  Sixteenth  street  and  Broadway,  which 
is  about  sy2  miles.  Our  White  machine  has  been  making  an 
average  of  three  loads  per  day  since  we  have  had  it,  and  some- 
times four  loads." 

Oram/m-Bernstein   (Etnyre)   Flush'/. 

Among  the  very  efficient  pieces  of  motor  flushing  appa- 
ratus operated  by  the  city  of  Chicago  is  a  combination  sprin- 
kler-flusher  and  road  oiler  (E.  D.  Etnyre  equipment)  mounted 
on  a  Gramm-Bernstein  chassis.  The  equipment  consists  of  a 
1,100-gallon  tank  made  of  heavy  steel  and  which  is  provided 
with  bulkheads  to  prevent  the  sudden  shifting  of  the  contents. 
It  is  provided  with  a  water  gage  so  that  the  operator  will 
know  when  the  tank  is  filled.  However,  in  case  the  operator 
fails  to  shut  off  the  hydrant  at  the  proper  time,  an  overflow 
permits  of  the  water  being  forced  under  the  machine  instead 
of  flooding  the  tank.  The  tank  is  mounted  on  a  sub-frame, 
which,  in  turn,  rests  on  the  cross  bars  of  the  chassis.  This 
arrangement  permits  of  easily  removing  the  tank  when  the 
truck  is  wanted  for  other  purposes  than  that  of  flushing  and 
sprinkling. 

A  special  centrifugal  pump  is  mounted  on  the  chassis  below 
the  tank  and  is  directly  connected  to  and  driven  by  the  truck 
motor.  This  special  pump  develops  high  pressure  at  compara- 
tively slow  speed,  which  insures  long  life  to  the  motor  as  well 
as  the  pump.     The  connection  between  the  tank  and  the  pump 


JEFFREY  QUAD  taking  on  load  from  hopper 
at  team,  track.  Hopper  is  mounted,  on  ordinary 
wagon. 


is  flexible  so  that  the  alignment  of  the  pump  is  not  affected 
by  the  contortion  of  the  truck  when  running  over  uneven 
streets. 

The  connections  from  the  pump  to  the  flushing  nozzles  in- 
clude controlling  valves  whereby  the  water  can  be  instantly 
shut  off  completely,  or  regulated  to  any  desired  amount  of 
pressure. 

Oiling   Roads    Under  Pressure. 

The  outfit  also  includes  oiling  system,  whereby  roads  can 
be  oiled  under  pressure,  and  the  pressure  regulated  to  any 
desired  amount.  All  operations  for  flushing  are  under  control 
of  the  driver  of  the  truck,  altho  frequently  a  helper  is  em- 
ployed for  handling  the  hose  when  filling. 


ONE  OF  THE  WHITE  TRUCKS, 
owned  by  C.  C.  Parsons  <C  Co..  of 
Cleveland,  is  being  used  to  pull  up 
the  rails,  wires,  cross-arms,  etc.,  of 
a  discarded  electric  railroad,  once 
operated  between  Chagrin  Falls  and 
Gkirrettsville.  O.,  a  total  distance  of 
twenty-four  miles.  A  boom  crane 
has  been  installed  on  a  White  fivC- 
ton  truck,  and  is  operated  by  the 
I  runs  mission  thru  a  single  drum 
poicer  winch.  By  means  of  a  sys- 
tem of  pulleys,  the  winch  exerts  a. 
direct  pull  upon  the  heavy  tongs 
which  are  used  to  grip  the  rails. 


December,  1915 


MUNICIPAL    ENGINEERING 


With  4-inch  hose  the  tank  is  filled  in  one  minute,  and  the 
mtire  operation  of  stopping,  filling  and  discharging  is  com- 
peted in  nine  minutes.  A  load,  under  normal  conditions  of 
he  streets,  will  cover  six  blocks  one  way.  The  machine  is 
Iriven  at  approximately  seven  miles  per  hour  when  flushing. 

These  machines  are  also  equipped  with  a  sprinkling  de- 
'ice  and  a  self-filling  device  whereby  the  tank  can  be  filled 
rom  streams  or  other  water  supply  with  the  same  pump  that 
lischarges  the  water.  The  nozzles  can  be  located  either  in 
he  rear,  center  or  front  of  the  machine,  with  both  nozzles 
lischarging  in  the  same  direction  or  in  opposite  directions. 
i.  fire  hose  can  be  attached  to  the  discharge  and  the  truck 
nade  efficient  for  a  fire-fighting  machine. 

Kinney  Oiler  Makes  Long  Run.. 
A  special  5-ton  Kelly,  equipped  with  a  Kinney  road  oiler 
md  flusher,  recently  made  an  excellent  record  on  a  trip  from 
Joston  to  Williamsport,  Pa.  This  is  considered  some  trip  from 
,  climbing  standpoint,  as  it  is  necessary  to  climb  Jacob's  Lad- 
ler,  in  Massachusetts,  and  the  Appalachian  mountains,  in  New 
fork  and  Pennsylvania.  The  truck  and  equipment,  which  is 
inusually  heavy,  covered  the  470  miles  in  48%  hours,  actually 
in  the  road.  During  the  actual  running  time,  the  truck  aver- 
iged  better  than  twelve  miles  an  hour  and  covered  five  miles 
o  a  gallon  of  gasoline. 

Motor  Trucks  in  Garbage  Departments. 

The  following  items  give  name  and  population  of  various 
:ities  operating  motor  trucks  in  garbage  and  refuse  collection, 
ogether  with  terse  description  of  methods: 

Atlanta,  Ga.  (154,839) :  The  street  cleaning  department 
iperates  several  gasoline  trucks  for  collecting  mixed  refuse 
rom  houses  and  hauling  it  to  the  city  refuse  incinerator. 

Asheville,  N.  C.  (18,762):,  An  electric  truck  is  used  for 
louse-to-house  collection  of  garbage.     The  body  is  all  steel 


and  water-tight,  with  a  number  of  hinged  covers.  The  body 
is  dumped  from  the  rear  by  hand  hoist. 

Boston,  Mass.  (670,585) :  The  city  operates  two  5-ton  rear- 
dump  electric  trucks  for  collecting  ashes,  rubbish  and  street 
sweepings.  The  trucks  make  house-to-house  collections  and 
deliver  the  material  to  dumps. 

Calgary,  Canada  (43,704) :  This  city  operates  a  number 
of  electric  trucks,  covering  a  variety  of  service.  The  sani- 
tary department  has  a  5-ton  truck  with  an  extra  battery  on 
the  rear  end.  This  truck  is  used  with  three  trailers,  each 
having  a  capacity  of  about  16  cubic  yards.  The  garbage  is 
drawn  by  one-horse  carts  to  transfer  stations  and  discharged 
into  the  trailers.  A  rope  network  is  laid  to  cover  the  inside 
of  the  trailer  body.  The  trailers  are  picked  up  by  the  truck 
at  certain  times  each  day  and  hauled  to  the  incinerators.  At 
the.  incinerator,  a  traveling  crane  picks  up  the  rope  network 
and  drops  the  garbage  into  a  storage  pit.  The  truck  is  said  to 
have  replaced  six  teams.  This  truck  cost  $5,050  f.  o.  b.  Cal- 
gary, complete  with  battery.  The  city  also  has  two  com- 
bination 5-ton  trucks  used  for  ash  collection  in  winter  and 
street  flushing  in  summer.  These  trucks  are  worked  both 
day  and  night. 

Detroit,  Mich.  (465,766):  Two  6-ton  gasoline  trucks  are 
used  for  transporting  a  number  of  loaded  garbage  boxes  from 
a  transfer  station  to  a  point  of  disposal.  vThe  trucks  have  flat 
body  and  are  equipped  with  loading  cranes.  The  city  also 
operates  two  smaller  gasoline  trucks  for  removing  garbage 
from  hotels  and  restaurants. 

Joliet,  111.  (34,670) :  The  city  operates  a  3%-ton  gasoline 
truck  equipped  with  an  automatic  rear-dump  body.  It  is  used 
for  house-to-house  collection  of  garbage. 

Jersey  City,  N.  J.  (267,779) :  A  private  collector  operates 
one  3-ton  gasoline  truck  for  refuse  collection. 

Miami,   Fla.    (5,471):      The   city  operates   a   2-ton  electric 


The  Adams-Continental  Motor  is 
Certainly  Accessible — 

Simply  lift  the  hood — all  parts  requiring  at- 
tention or  adjustment  right  at  hand!  Radiator  out  of 
harm's  way — it's  located  back  of  the  motor!  Left  hand  drive 
and  center  control!  Timken  axles  (front  and  rear).  Eise- 
mann  Automatic  Magneto,  Spicer  Universal  Joints,  Warner 
Three-Speed  Transmission,  Whitney  Roller  Chains — the  first 
American  Truck  Manufacturers  to  use  the  French  Type  Hood. 


Perhaps  you've   noticed  how  many  new  Adams 

Trucks  are  being  used!  That's  because  our  workmen  don't 
know  how  to  do  a  poor  job — every  Adams  truck  is  built  as  it  ought  to  be, 
regardless  of  price.  When  a  Contractor  or  a  Municipality  buys  one 
Adams — they  buy  more!  The  thing  seems  to  be  contagious!!  We  should 
like  to  place  in  your  hands  an  unbiased  opinion  written  by  a  man  not 
connected  with  the  Company.     Sent  on  request. 

The  Adams  Truck,  Foundry  &  Machine  Co.     FINomo! 
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truck  for  house-to-house  collection  of  garbage.  The  truck 
carries  two  flat  decks,  each  with  room  for  fifty  cans  of  gar- 
bage. It  starts  out  in  the  morning  with  a  load  of  fifty  clean 
cans  and  leaves  one  at  each  house  where  a  full  can  is  taken. 
The  truck  cost  $3,300,  and  the  cost  of  operation,  exclusive  of 
fixed  charges,  amounts  to  about  $9.00  per  day.  This  figure, 
however,  includes  the  wages  of  two  helpers  for  loading  the 
truck. 

New  York  City  (4,766,883):  The  department  of  street 
cleaning  operates  a  number  of  5-ton  rear-dump  gasoline 
trucks.  The  tractor-trailer  system  is  also  used.  The  tractor- 
trailer  equipment  includes  a  7-ton  garbage  wagon  with  a  low 
loading  height,  and  8-ton  and  15-ton  rear-dump  ash  wagons. 
The  large  15-ton  wagon  is  built  for  a  speed  of  8  miles  .per 
hour.  It  is  fitted  with  steel  tires  for  summer  use.  During 
the  winter,  rubber  tires  are  put  on  the  front  wheels.  The 
bulk  of  the  load,  however,  is  carried  on  the  steel  tires. 

There  are  approximately  two  hundred  towns  and  cities 
where  motor  trucks  are  used  for  similar  purposes. 


Advantages  of  Motor  Lawn  Mowers 
The  following  tabular  comparison  of  cost  of  various  meth- 
ods of  mowing  lawns  is  of  interest  and  value,  especially  in  its 
demonstration   of   the  greater  efficiency   and   economy  of  the 
motor  lawn  mower: 
Comparison  of  Motor  Lawn  Mower  with  Horse  and  Hand 
Mowers. 

QUANTITY    CUT   BY    VARIOUS    METHODS. 


Method 

< 

<  a. 

1  ;emarks 

Motor  Mower    .  .  . 

1.1 

6.5 

Allowing  time  for  field 
repairs,  alterations,  etc. 

...   0.3 

2.0 

Average  for  all  condi-' 
tions. 

Hand  Mower  .. . . 

. .  .   0.25 

1.5 

Cutting  where  motor 
mower  cannot  go  very 
well,  around  trees,  etc. 

KXi'KNSKS    Kill    VARIOUS    METHODS. 


Method  %u  gt.  Remarks 

Ha  Ha 

Motor  Mower   $.45         $0.69         $3.00  for  operator. 

.60  for  repairs. 

.90  for  gasoline,  etc. 
Horse  Mower   2.75  1.38  1.75  for  driver. 

.25  for  repairs. 

.75  for  horse   upkeep. 

Hand   Mower    1.75  1.17  1.75    for    a   laborer    is 

about  the  only  expense. 
The  motor  lawn  mower  made  by  the  Coldwell  Lawn  Mower 
Co.,  Newburg,  N.  Y.,  has  evidently  demonstrated  its  efficiency 
and  economy  in  this  line,  for  in  addition  to  the  long  list  of 
municipal  park  departments  given  in  the  last  number  of  Mu- 
nicipal Engineebing  in  which  it  is  use,  there  is  an  even 
longer  list  of  semi-public  users  of  their  combined  motor  roller 
and  lawn  mower  on  golf  courses,  cricket  and  baseball  grounds, 
large  park  lawns  and  the  like  in  Buffalo,  N.  Y.,  Stamford, 
Conn.,  Tuxedo,  N.  Y.,  Philadelphia,  Pa.,  Nantucket,  Mass., 
Jacksonville,  Fla.,  Pasadena,  Cal.,  Newport,  R.  I.,  Lakewood, 
N.  J.,  Springfield,  Mo.,  Louisville,  Ky.(  Lake  Geneva,  Wis., 
Auburn,  N.  Y.,  Ottawa,  Can.,  Boro  of  Bronx,  New  York,  Den- 
ver, Colo.,  Hartford,  Conn.,  Boston,  Mass.,  Youngstown,  O, 
Cleveland,  O.,  Brooklyn,  N.  Y.,  and  by  many  private  indi- 
viduals on  their  estates. 


The  Efficiency 

and  Economy 

in  the  Cutting  and  Rolling  of 

Large  Lawns,  Public  Parks,  Etc. 


?v 

Coldwell's 

Style  "D" 

Motor  Lawa  Mower 

1*    'B^*''i 

iF  A 

itsT-*^ 

ITabk 

SI  &    Wr*        ,_^i 

^SfcSma&fi 

Hgg       /        ' 

im^ijj 

"Wj&V'lw  i 

Extract  from  Annual  Report 

Dept.  of  Public  Service,  Parks,  Play  Grounds,  Etc. 

Cleveland,  Ohio, 

Year  Ending  December  31,  1912. 

MOTOR  LAWN  MOWERS 

Six  (Coldwell)  Motor  Lawn  Mowers  have 
been  purchased  by  this  department.  These 
mowers  replaced  18  horse-drawn  motors  at 
a  saving  of  $60.00  per  day  and  did  much 
better  work  and  more  grass  cutting. 
Respectfully  submitted, 
Samuel  Newman, 

Park  Engineer. 


The  Walk  Type  Models  are  also   effi- 
™cient  and  are  repidly  replacing  the 
horse  and  hand  mowers. 


Catalog  on  request  showing  Lawn 
Mowers  for  every  purpose. 

Coldwell  Lawn  Mower 
Company 

NEWBURGH,  N.  Y. 


MUNICIPAL    ENGINEERING 


Why  theorize?  Why  guess  when  you  can  make 
sure  beforehand  that  your  apparatus  will  have  the  required 
quick  "get  away,"  the  necessary  "get  there  and  back"  ability 
with  least  delay  and  freedom  from  repairs?  Why  guess  at  chassis 
efficiency  when  you  don't  have  to?  You  must  be  absolutely 
certain  of  infallible  reliability,  and  that's  why  you  should  specify 


Illustration  shows  South  Bend  "Double 
Duty"  5';i7inches,6-cylinder,  120  h. p.. 
Combination  Hose  and  Chemical  Truck 
furnished  City  of  Logansport,  Indiana. 
Equipped  with  Obenchain  &  Boyer  40- 
gallon  chemical  tank  also  turret  nozzle 
with  Siamese  connection.  Ho6e  carrier 
has  carrying  capacity  of  1500  feet  Fire 
Dept.  Standard  2'--inch  rubber-lined 
hose.  162-inch  wheel  base,  regulation 
standard  equipment  such  as  axes,  pike 
poles,  Babcocks.  etc.  This  outfit,  like 
all  South  Bend  apparatus,  is  giving  guar- 
anteed "Double  Duty"  Service!  Ask 
the  Chief!!  Write  ub  for  the  complete 
specifications. 


SOUTH  BEND  "DOUBLE  DUTY 
FIRE  APPARATUS 

(Built  Strongest  where  the  Wear  is  Greatest.) 


-80%  paying  load  carried  over  rear  wheels,  giv- 
ing most  positive  traction,  less  road  resistance 
from  front  wheels— less  slippage— positive  easy 
steering  for  "quick  turns." 

-Low  gear  ratio,  giving  reserve  power  necessary 
for  severe  hill  service  and  emergencies. 


— Steering  knuckles  and  axles  of  generous  pro- 
portions, eliminating  repair  bills. 

— Wide  and  long  springs  to  absorb  and  cushion 
jars  and  shocks,  thus  preventing  early  crystaliza- 
tion  and  depreciation. 

— Powerful  and  dependable  long  stroke  motor, 
perfectly  balanced,  eliminating  vibration. 


South  Bend  "Double  Duty"  Apparatus  includes 

the  following  types:  Hose  Trucks,  Chemical  Trucks,  Combi- 
nation Hose  and  Chemical  Trucks,  Squad  Trucks,  City  Service  Hook  and 
Ladder  Trucks,  Salvage  Trucks,  Triple  Combinations,  Pumping  Engines, 
Police  Patrols  and  Ambulances,  Insurance  Patrols,  etc.  Either  the  com- 
plete apparatus  or  just  the  chassis  will  be  furnished  as  desired. 

SOUTH  BEND  MOTOR  CAR  WORKS 

Manufacturers  of  "Double  Duty"  Motor  Driven  Fire  Apparatus 
SOUTH  BEND,  IND.,  U.S.A. 


TD       Water  &  sewage  works 
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